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IN THE UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF COLUMBIA 



Glaxo Group Limited, d/b/a GlaxoSmithKline 
Glaxo Wellcome House 
Berkeley Avenue 
Greenford, Middlesex UB6 ONN 
Great Britain 

Plaintiff 

v. 

Case: 1:10-cv-01032 
HON. DAVID J. KAPPOS Assigned To : Bates, John D. 

Under Secretary of Commerce for Intellectual Assign. Date : 6/18/2010 
Property and Director of the United States Paten Description: Admn Agency Review 
and Trademark Office 
Office of General Counsel, 
United States Patent and Trademark Office 
P.O. Box 15667, Arlington, VA 22215 
Madison Building East, Rm. 10B20 
600 Dulany Street, Alexandria, VA 22314 

Defandant. 



COMPLAINT 

Plaintiff, Glaxo Group Limited, for its complaint against the Honorable David J. Kappos,' 
states as follows: 



NATURE OF THE ACTION 

1. This is an action by the assignee of United States Patent No. 7,635,701 ("the '701 
patent") seeking judgment, pursuant to 35 U.S.C. § 1 54(b)(4)(A), that the patent term adjustment 
for the '701 patent be changed from 550 days to at least 850 days. , 

2. This action arises under 35 U.S.C. §154 and the Administrative Procedures Act, 5, 
U.S.C. §§701-706. 



FILED 

JUN | 8 2010 

Clerk. U.S. District & BankriiDtev 
Courts forthe District ofcoKla 
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JURISDICTION AND VENUE 

3. This Court has jurisdiction to hear this action and is authorized to issue the relief 
sought pursuant to 28 U.S.C. §§1331, 1338(a), and 1361, 35 U.S.C. § 1 5.4(b)(4)(A) and 5 U.S.C. 
§§701-706. 

4. Venue is proper in this district by virtue of 35 U.S.C. § 1 54(b)(4)(A). 

5. This Complaint is timely filed in accordance with 35 U.S.C. §1 54(b)(4)(A). 

THE PARTIES 

6. Plaintiff Glaxo Group Limited, d/b/a GlaxoSmithKline, is a corporation organized 
under the laws of Great Britain, having a principal place of business at Glaxo Wellcome House, 
Berkeley Avenue, Greenford, Middlesex, UB06 ONN, Great Britain. 

7: Defendant David J. Kappos is the Under Secretary of Commerce for Intellectual 
Property and Director of the United States Patent and Trademark Office ("PTO"), acting in his 
official capacity. The Director is the head of the agency, charged by statute with providing 
management supervision for the PTO and for the issuance of patents. The Director is the official 
responsible for determining the period of patent term adjustment under 35 U.S.C. §154. 

BACKGROUND 

8. Andrew John Eatherton, Gerard Martin Paul Giblin, Richard Howard Green, 
Jennifer Margaret Daughty, William Leonard Mitchell, Alan Naylor, Derek Anthony Rawlings, 
Brian Peter Slingsby and Andrew Richard Whittington are the inventors of the '701 patent, 
which issued on December 22, 2009, from U.S. Patent Application No. 10/524,470 ("the '470 
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application'*) entitled "Pyrimidine Derivatives and Their Use as CB2 Modulators." The '701 
patent is attached as Exhibit A. 

9. Plaintiff Glaxo Group Limited is the assignee of the '701 patent. 

10. Section 1 54 of Title 35 of the United States Code requires that the Director of the 
PTO grant a patent term adjustment in accordance with the provisions of Section 154(b). 
Specifically, 35 U.S.C. § 154(b)(3)(D) states that "[t]he Director shall proceed to grant the patent 
after completion of the Director's determination of a patent term adjustment under the 
procedures established under this subsection, notwithstanding any appeal taken by the applicant 
of such determination," 

11. In determining patent term adjustment, the Director is required to extend the term 
of a patent for a period equal to the total number of days attributable to delay by the PTO under 
35 U.S.C. § 1 54(b)(1). as limited by any overlapping periods of delay by the PTO as specified 
under 35 U.S.C. § 154(b)(2)(A), any disclaimer of patent term by the applicant under 35 U.S.C. 

§ 154(b)(2)(B) and any delay attributable to the applicant under 35 U.S.C. § 154(b)(2)(C). 

12. The Director made a determination of patent term adjustment pursuant to 35 
U.S.C. § 154(b)(3) and issued the '701 patent reflecting that determination. 

13. 35 U.S.C. § 154(b)(4)(A) provides that u [a]n applicant dissatisfied with a 
determination made by the Director under paragraph (3) shall have remedy by a civil action 
against the Director filed in the United States District Court for the District of Columbia within 
180 days after grant of the patent. Chapter 7 of Title 5 shall apply to such an action." 
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CLAIM FOR RELIEF 

14. The allegations of paragraphs 1-13 are incorporated in this claim for relief as if 
fully set forth. 

15. The patent term adjustment for the '701 patent, as determined by the Director 
under 35 U.S.C. §154(b) and indicated on the face of the '701 patent, is 550 days. (See Ex. A at 
page 1.) The determination of this patent term adjustment should be corrected because the PTO 
did not properly account for both the delays that occurred before the date that was three years 
after the actual filing of the '470 application (pursuant to 35 U.S.C. § 154(b)(1)(A)) and the delay 
caused by the failure of the PTO to issue a patent within three years (pursuant to 35 U.S.C. 

§1 54(b)(1)(B)). The correct patent term adjustment for the '701 patent is at least 850 days. 

16. The '470 application is a national stage filing under 35 U.S.C. §371 of 
international application number PCT/EP03/09217, filed August 19, 2003, which claims the 
benefit of priority of Great Britain application numbers 0219501.4, filed August 21, 2002 and 
0309326.7, filed April 24, 2003. (See Ex. A at page 1.) 

17. 35 U.S.C. §371 (b) and (f) define the actual filing date, or commencement, of a 
United States national stage application. According to 35 U.S.C. §37 1(b), the U.S. national stage 
commences on the date that is 30 months after the priority date of a Patent Cooperation Treaty 
('TCP 5 ) application unless the applicant files an express request for early processing under 35 
U.S.C. §371 (f)- Absent the filing of such a request, the U.S. national stage commences under the 
provisions of 35 U.S.C. §371(b). 

1 8. Here, the 30-month period expired on February 21 , 2005 and the national stage of 
the '470 application commenced on February 22, 2005, since no express request for early 
processing under 35 U.S.C. §37 1(f) was filed with the PTO. 
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19. On August 8, 2005, the PTO mailed Plaintiff a "Notification of Missing 
Requirements" under 35 U.S.C. §371 , indicating that the inventor's oath or declaration, in 
compliance with 37 C.F.R. 1.497(a) and (b), must be furnished to complete the requirements for 
acceptance under 35 U.S.C. §371. 

20. This inventor's oath or declaration was filed on February 28, 2006, thus satisfying 
all requirements for filing under 35 U.S.C. §371(c)(l), (2) and (4) ("the 371(c) completion 
date"). (See Ex. A at page 1 .) 

21 . Under 35 U.S.C. §154(b)(l)(A), the applicant is guaranteed prompt PTO 
responses. If the issue of an original patent is delayed due to the failure of the PTO to engage in 
reasonable efforts to conclude prosecution, the term of the patent shall be extended in accordance 
with 37 C.F.R. § 1 .703 (a) ("A Delay"). Here, the A Delay was calculated to be 527 days caused 
by the failure of the PTO to issue the first office action within 14 months from the 371(c) 
completion date. 

22. Under 35 U.S.C. § 154(b)(1)(B) and 37 C.F.R. §1. 702(b), the applicant is 
guaranteed no more than a 3-year application pendency from the ''actual filing date" of the 
application. Delay caused by the failure of the PTO to issue a patent within 3 years is assessed in 
accordance with 37 C.F.R. §1 .703(b) ("B Delay"). The term of a patent shall be extended 1 day 
for each day after the end of that 3-year period until the patent is issued, not including any delay 
in the processing of the application requested by the applicant. 

23. The starting date of the 3-year period is set forth in 35 U.S.C. §371(b): ik Subject to 
subsection (f) of this section, the national stage shall commence with the expiration of the 
applicable time limit under article 22(1) or (2) or under article 39(1) of the [PCT]." According to 
the above, the actual filing date of the '470 application was the expiration of the 30-month period 
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(February 22, 2005) and the 3-year pendency ended on February 22, 2008. The total B Delay is 
the period beginning on February 22, 2008 and ending on the date the patent issued (December 
22, 2009), which is 669 days 

24. Under 35 U.S.C. § 154(b)(2)(C), the number of days of applicant delay is 1 19 

days. 

25. 35 U.S.C. § 154(b)(2)(A) provides that "to the extent that periods of delay 
attributable to grounds specified in paragraph [b](l) overlap, the period of any adjustment ... 
shall not exceed the actual number of days the issuance of the patent was delayed." The overlap 
between the "A Delay'*' period (ending October 6, 2008) and the "B Delay 5 ' period (beginning 
February 22, 2008) in the prosecution of the '701 patent is 227 days. 

26. The '701 patent is not subject to a disclaimer of term. Thus, the period of patent 
term adjustment is not limited under 35 U.S.C. § 154(b)(2)(B). 

27. Accordingly, the correct patent term adjustment under 35 U.S.C. § 154(b)(1) and 
(2) is the sum of the "A Delay" and "B Delay" (527 + 669 = 1 196) reduced by the number of 
days of applicant delay (119 days) and overlap period (227 days) for a net adjustment of 850 
days. 

28. The Director calculated the "B Delay" as having commenced on the actual filing 
date of the '470 application instead of as having commenced on the day that was three years after 
the actual filing date of the '470 application. As a result, the Director incorrectly determined that 
the entire period of "B Delay" overlapped with the entire period of "A Delay." 

29. ' Thus, the net patent term adjustment should not have been limited under 35 
U.S.C. § 154(b)(2)(A) to 550 days. Rather, the net patent term adjustment should have been 850 
days. 
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30. In Wyeth v. Kappos, No. 2009-1 120 (Fed. Cir. 5 Jan. 7, 2010), the Federal Circuit 
affirmed this Court's explanation of the proper construction of the provisions of 35 U.S.C. 

§ 1 54(b) for determining patent term adjustment. In accordance with Wyeth, the patent term 
adjustment for the ; 701 patent is properly determined to be 850 days, as set forth above. 

3 1 . The determination that the '701 patent is entitled to only 550 days of patent term 
adjustment is arbitrary, capricious, an abuse of discretion or otherwise not in accordance with the 
law and in excess of statutory jurisdiction, authority or limitation. 

PRAYER FOR RELIEF 

Wherefore, Plaintiff demands judgment against Defendant and respectfully requests that 
this Court enter Orders: 

A. Changing the period of patent term adjustment for the '701 patent term from 550 
days to 850 days and requiring the Director to extend the term of the '701 patent to reflect the 
850 day patent term adjustment. 

B. Granting such other and future relief as the nature of the case may admit or 
require and as may be just and equitable. 
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Dated: June 18,2010 



Respectfully submitted, 





Edmund J. ftfughey, l](/(DC Bar No. 462773)1 
FITZPATRICK, CELLA, HARPER & SCINTO 
975 F Street, N.W. 
Washington, DC 20004 
Telephone: (202) 530-1010 
Facsimile: (202) 530-1055 
E-mail: ehaughey@fchs.com 



Attorney for Plaintiff 
Glaxo Group Limited, d/b/a GlaxoSmithKline 



Of Counsel: 
Colleen Tracy, Esq. 

FITZPATRICK, CELLA, HARPER & SCINTO 

1290 Avenue of the Americas 

New York, NY 10104-3800 

Telephone: (212)218-2100 

Facsimile: (212)218-2200 

E-mail: ctracy@fchs.com 
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PYRIMIDINE DERIVATIV ES AND THEIR USE 
AS CB2 MODULATORS 

CROSS REFERENCES TO RELATED 

APPLICATIONS 5 

This application is a 37 J Application of PCT/EP2003/ 
009217. filed 19 Aug. 2003. which claims priority to OB 
Application Serial No. 0219501.4, filed 21 Aug. 2002 and 
0309326.7, filed 24 Apr. 2003. ~ to 

The present invention relates to novel pyrinndinc deriva- 
tives, pharmaceutical compositions containing these com- 
pounds and their use in the treatment of diseases, particularly 
pain, which diseases are caused directly or indirectly by an 
increase or decrease in activity of the cannabinoid receptor. 1 5 

Cannabinoids are a specific class of psychoactive com- 
pounds present in Indian cannabis (Cannabis saliva), includ- 
ing about sixty different molecules, the most representative 
being cannabinol. cannabidiol and several isomers of tetrahy- 
drocannabinol. Knowledge of the therapeutic activity of can- 2<< 
nobis dates back to the ancient dynasties of China, where, 
5.000 years ago. cannabis was used for the treatment of 
asthma, migraine and some gynaecological disorders. These 
uses later became so established that, around 1 850, cannabis 
extracts were included in the US Phannacopaeia and 25 
remained there until 1 947. 

Cannabinoids are known to cause different effects on vari- 
ous systems and'or organs, the most important being on the 
central nervous system and on the cardiovascular system. 
These effects include alterations in memory and cognition, 3u 
euphoria, and sedation. Cannabinoids also increase heart rate 
and vary systemic arterial pressure. Peripheral effects related 
to bronchial constriction, immunomodulation. and inflam- 
mation have also been observed The capability of cannab- 
inoids to reduce intraocular pressure and to affect respiratory 35 
and endocrine systems is also well documented. See e.g. 1 . !«. 
I Iol lister. Health Aspects of Cannabis. Pharmacological 
Reviews, Vol 38, pp 1-20, (1986). More recently, it was 
found that cannabinoids suppress the cellular and humoral 
immune responses and exhibit anti-inflammatory properties 40 
Winh et al.. Anti -inflammatory Properties of Cannab- 
ichrome. Life Science. Vol. 26. pp 1991-1995.(1980). 

In spite of the foregoing benefits, the therapeutic use of 
cannabis is controversial, both due to its relevant psychoac- 
tive effects (causing dependence and addiction), and due to 4« 
manifold side effects that have not yet been completely clari- 
fied. Although work in this field has been ongoing since the 
1 940's, evidence indicating that the peripheral effects of can- 
nabinoids arc directly mediated, and not secondary to a CNS 
effect, has been limited by the lack of receptor characterisa- 50 
tion. the lack of information concerning an endogenous can- 
nabinoid hgand and. until recently, the lack of receptor sub- 
type selective compounds. 

The first cannabinoid receptor was found to be mainly 
located in the brain, in neural cell lines, and. only to a lesser 
extent, at the peripheral level In view of its location, it was 
called the central receptor ("CBl") See Matsuda et al., 
"Structure of a Cannabinoid Receptorand Functional Expres- 
sion of the Cloned cDNA," Nature. Vol. 346. pp 561-564 
(1990. The second cannabinoid receptor ("CB2") was iden- 60 
tified in the spleen, and was assumed to modulate the non 
psychoactive effects of the cannabinoids. See Munro et el.. 
"Molecular Characterization of a Peripheral Receptor for 
Cannabinoids r Nature. Vol. 365, pp. 61-65 (1993). 

Receully, some compounds have been prepared which are 65 
capable of acting as agonists on both the cannabinoid recep- 
tors. For example, use of derivatives of dihydroxypyrrole-1. 
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2,3-d,c)-l,4-benzoxazine in the treatment of glaucoma and 
the use of derivatives of 1,5-diphenyl-pyrazole as lmmuno- 
modulators or psychotropic agents in the treatment of various 
neuropathologies, migraine, epilepsy, glaucoma, etc are 
known. See U.S. Pal. No. 5.1 12,820 and EP 576357, respec- 
tively. However, because these compounds are active on both 
the CB1 and CB2 receptor, they can lead to serious psycho- 
active effects. 

The foregoing indications and the preferential localisation 
of the CD2 receptor in the immune system confirms a specific 
roleofCB2 in modulating the immune and anti-inflammatory 
response to stimuli of different sources. 

Hie total size of the patient population suffering from pain 
is vast (almost 300 million), dominated by those suffering 
from back pain, osteo-arthritic pain and post -operative pain 

Neuropathic pain (associated with neuronal lesions such as 
those induced by diabetes, HIV. herpes infection, or stroke) 
occurs with lower, but still substantial prevalence, as does 
cancer pain. 

The pathogenic mechanisms that give rise to pain symp- 
toms can be grouped into two main categories: 

those that are components of inflammatory tissue 
responses (I iifla minatory Pain). 

those that result from a neuronal lesion of some form 
(Neuropathic Pain). 

Chronic inflammatory pain consists predominantly of 
osteo-arthritis. chronic low back pain and rheumatoid arthri- 
tis. The pain results from acute and on-going injury and/or 
inflammation. There may be both spontaneous and provoked 
pain 

There is an underlying pathological hypersensitivity as a 
result of physiological hyperexcitability and the release of 
inflammatory mediators which further potentiate this hyper- 
excitability. CB2 receplors are expressed on inflammatory* 
cells (T cells. B cells, macrophages, mast cells) and mediate 
immune suppression through inhibition of cellular interao 
tioiVinflammatory mediator release. CB2 receptors may also 
be expressed on sensory nerve terminals and therefore 
directly inhibit hyperalgesia. 

The role of CB2 in immunomodulation, inflammation, 
osteoporosis, cardiovascular, renal and other disease condi- 
tions is now being examined. In light of the fact that cannab- 
inoids act on receptors capable of modulating diff erent func- 
tional effects, and in view of the low homology between CB2 
and CB 1 , the importance of developing a class of drugs selec- 
tive for the specific receptor sub-type is evident. The natural 
or synthetic cannabinoids currently available do not fulfil this 
Junction because they arc active on both receptors. 

Based on the foregoing, there is a need for compounds 
which are capable of selectively modulating the receptor for 
cannabinoids and. therefore, the pathologies associated with 
such receptors. Thus. CB2 modulators offer a unique 
approach toward the pharmacotherapy of immune disorders, 
inflammation, osteoporosis, renal ischemia and other patho- 
physiological conditions. 

The present invention provides novel pyrimidine deriva- 
tives of formula (I) and pharmaceutical^ acceptable deriva- 
tives thereof, pharmaceutical compositions containing these 
compounds or derivatives, and their use as CB2 receptor 
modulators, which are useful in the treatment of a variety of 
disorders. 

The present invention further comprises a method for treat- 
ing disease mediated by CB2 receptors in an animal, includ- 
ing humans, which comprises administering (o an animal in 
need thereof an effective amount of a compound of formula 
(I) or a pharmaceutical ly acceptable derivative thereof. 
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The invention provides* compounds of formula (IV 



(i) 



In one particular embodiment the compound of formula (1 ) 
is a compound of formula (la) 

(la) 




R J R 2 N 



wherein 

Y is phenyl, optionally substituted with one, two or three 
substituents; 

R 1 is selected from hydrogen, C,_ 6 alkyl, C 3 6 cycloalkyl 
and halosubstitutedCj^alkyl; 
R 3 is (CH 2 ) OT R 3 where m is 0 or 1 ; 

or R l and R 2 together with N to which they are attached 
form an optionally substituted 4 to 8-membered non-aromatic 
heterocyclyl ring; 

l< ? is an optionally substituted 4- to X-membered non- 
aromatic heterocyclyl group, an optionally substituted C,. g 
cycloalkyl group, an optionally substimted straight or 
branched C,., 0 alkyl, a C V7 cycloalkenyl or R 5 . 

R 4 is selected from hydrogen. Cj_ 6 alkyl, C 3 . 6 cycloalkyl. 
orhalosubstitutedC,.* alkyl, COCH,. and SO,Me; 

R 5 is 



wherein p is 0, 1 or 2 and X is CH, or O, 
R 6 is methyl, chloro or CHxFn wherein nisi. 2. or 3. x is 
0, 1 or 2 and n and x add up to 3: 

R 7 is OH, CY 6 alkoxy. NR 9 "R 8 *. NHC'OR 9 . NHS0 2 R 9 . 
SOqR*, 

R*° is H or Chalky I: 
R** isHorC.^alkyl: 
R 9 is Chalky!; 
q isO. 1 or 2: 

and pliarmaceutically acceptable derivatives thereof. 

In one particular embodiment Y is a substituted phenyl. 

In one particular embodiment Y is substituted by 1 or 2 
substiruents. If mono-substituted, in one particular embodi- 
ment the substituent is in the 3 position If di-substituted. in 
one particular embodiment the substituents are in the 2- and 
4-positions. 

When Y is substituted the substituent or substituents are 
preferably selected from Cj_ 6 alkyl halosubstirutedC,_ 6 
alkyl, C t . e alkoxy, a hydroxy group, a cyano group, halo, a 
C^aikylsulfonyl group, — CONH 2 . — NHCOCH 3 and 
— COOn. Furthermore the substituent or substituents can be 
selected from halosubstitutedCV 6 alkoxy. and S0 3 NR 8 "R s * 
wherein R 8 " and R 8/> are as defined above. Additionally the 
substiment or substiuents can be SC,. 6 alkyl. 

In one particular embodiment Y is substituted by chloro. 
fluoro, bromo. cyano. CF 3 , methyl. CF 3 0 — or SCH, and 
meihoxy; more particularly halo, cyano or methoxy. 



R'R-N 
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wherein: 

R l is selected from hydrogen. C,.* a)kyh C 3 _ fl cycloalkyl 
and halosubstinited(",. 6 alkyl; 
R 2 is (CH.^R 3 where m is 0 or 1 ; 

or R 1 and R 2 together with N to which they are attached 
form a 4- to 8-membcred non-aromatic ring selected from 
azetidinyl. pyrrol idinyl, morpholinyl. piperizinyl, piperidi- 
nyl, tetrahydropyndinyl, azapine, oxapine. azacyclooctanyl, 
azaoxacyclooctanyl and azathiacyclooctanyl any of which 
can be unsubstituted or substituted by one, two or three sub- 
stituents selected from C,_ 6 alkyl, C u6 alkoxy. a hydroxy 
group, a cyano group, halo, sulfonyl group, methyl sulfonyl, 
NR^R 8 *. NHCOCH 3 . (=0), and — CONHCH 3 . 

R 3 is 2 - or 3 -azetidinyl. oxetanyl. ihioxetanyl. thioxetanyl- 
s-oxidc. thioxctanyl- s,s-dioxidc. dioxalanyl, pyrrolidinyl. tct- 
rahydrofuranyl. tetrahydrothiophenyl. morpholinyl. piperidi- 
nyl. piperzinyl. tctrahydropyranyl. tctrahydrothiopyranyl. 
thiomorpholinyl. thiomorpholinyl-s.s-dioxide. tetrahydropy- 
ndinyl, azapine. oxapine, azacyclooctanyl. azaoxacycloocta- 
nyl, azathiacyclooctanyl, oxacylcooctanyl, thiacyclooctanyl, 
a CVa cycloalkyl group, a straight or branched C\. l0 alkyl, a 
C 5 .7 cycloalkenyl or R\ any of which can be unsubstinited or 
substituted by one, two or three substituents selected from 
C t _ 6 alkyl, C,_ 6 alkoxy, a hydroxy group, a cyano group, halo, 
sulfonyl* group, methylsulfonyl. NR 8a R 8 '\ NHCOCH v 
(=~0). and — CONHCH,; 

R K ' is selected from C,_ 6 alkyl, halosubstilut edC,.„ alkyl, 
Cj 6 a Iko xv. a hydroxv group. a cyano group, halo. aC,_ 6 aJkyI 
sulfonyl group. — CONH 2 . —NHCOCH,, -COOH. halo- 
substitutedC,_ 6 alkoxy, SC^alkyl and SOsNR^R**; 

R 4 is selected from hydrogen, Cj_ 6 alkyl, C 3 _ 6 cycloalkyl. 
or haiosubstirutedC,^ alkyl. COCH v and SO,Me; 



>0: 



wherein p is 0. 1 or 2 and X is CH 3 or O: 

R 6 is methyl, chloro or CHxFn wherein n is 1 . 2. or 3. x is 
0, 1 or 2 and n and x add up to 3; 

R 7 is OH, C^alkoxy, NR 8a R 8 *. NHCOR 9 , NHSO,R 9 . 
SOqR 9 ; 

R^isHorC^alkyl. 

R 8 '' is H or C,. 6 alkyl. 

R'isC.^aikyh 

q is 0, 1 or 2: 

disO. 1. 2 or 3 

and pharmaccutically acceptable derivatives thereof. 

In one particular embodiment R 1 is hydrogen. 

In one particular embodiment R 4 ib Cj^alkyl or hydrogen, 
more preferably methyl or hydrogen even more preferably 
hydrogen. 
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Alternatively R 1 and R 2 together with N to which they are 
attached form an optionally substituted 5- or 6-membered 
non-aromatic heterocyclyl ring. 

When R 1 and R 2 together with N to which they are attached 
form a 4- to 8-membered non-aromatic heterocyclyl ring 
which is subsimited. or when R 3 is substituted, the substituent 
or substituents are preferably selected from: C, . e alkyl. C,. d 
alkoxy. a hydroxy group, a cyano group, halo or a sulfonyl 
group. Additionally the optional substituent(s) can be 
choosen from methvlsulfonyl, NR* U R 8 *, NHCOCH v (=rO), 
or — CONHCH,. 

In one particular embodiment R 6 is CHxFn. for example 
CF 3 . CHF 2 . CH 2 F. more preferably CF 3 . 

In one particular embodiment R 5 is 

wherein p is 0, 1 or 2; 

In one particular embodiment R 7 is OH. 

In one particular embodiment R 3 is an optionally substi- 
tuted 4- to 8-membered non-aromatic heterocyclyl group, an 
optionally substituted C 3 _ 8 cyeloalkyl group, an optionally 
substituted straight or branched C,. l0 alkyl or R 3 

In one particular embodiment when R 3 is an optionally 
substituted C VR cycloalkyl group or an optionally substituted 
4- to 8-membered nonaromatic heterocyclyl. m is 1 . 

In one particular embodiment R 3 is an optionally substi- 
tuted (^cyeloalkyl group or an optionally substituted 4- or 
6-membered nonaromatic heterocyclyl. 

In one particular embodiment R 1 and R 2 together with N to 
which they are attached form a 4- to 8-membered non-aro- 
matic heterocyclyl ring which is selected from pyrrolidinyl, 
morpholinyl. pipcrizinyl. piperidinyl and tetrahydropyridi- 
nyl. 

In one particular embodiment when R 3 is nonaromatic 
heterocyclyl it is selected from pyrrolidinyl, tetrahydrofura- 
nyl, tetrahydrothiophenyl. morpholinyl, piperidinyl. piper- 
azinyl. tetrahydropyranyl. tetrahydrothiopyranyl, thiomor- 
pholinyl, thiomorpholinyl-s,s-dioxide. tetrahydropyridinyl. 

In one particular embodiment the compound of formula (1) 

is a compound of formula (lb) 45 

(lb) 

R 4 




wherein: 

R 3 is pyrrolidinyl. tetrahydrofuranyl. tetrahydrothiophe- 60 
nyl. morpholinyl. piperidinyl, piperazinyl, tetrahydropyra- 
nyl. tetrahydrothiopyranyl. thiomorpholinyl, thiomorpholi- 
nyl-s.s-dioxide. tetrahydropyridinyl. a C,_ ft cyeloalkyl group, 
any of which can be unsubstituted or substituted by one. two 
or three substituents selected from C,.<s alkyl, C,. fl alkoxy. a 
hydroxy group, a cyano group, halo, sulfonyl group, methvl- 
sulfonyl. NR^R**, NHCOCH,. (_=0), and - CONHCH,; 
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R ,u is selected from chloro. fluoro. brorao, cyano. CF 3 , 
methyl, CT\0 — or SCI 1 3 and methoxy: 
R 4 is selected from hvdrogen or methyl; 
R 8 "isHorC 1 6 alkyk 
5 R 8 *isHorC,. 6 alky1; 
m is 0 or 1 
d is 0, 1.2 or 3 and 

and pharmaceutically acceptable derivatives thereof. 
In one particular embodiment m is 1 . 
1 0 In one particular embodiment the compound of formula (I ) 
is a compound of formula (Ic) 

do 



15 



2<> 




25 wherein; 

R 1 and R 2 together with N to which they are attached form 
a 5- to 6-raembered non -aromatic ring selected from pyrro- 
lidinyl. morpholinyl, piperizinyl. piperidinyl and tetrahydru- 
pyridinyl. any of which can be unsubslituled or substituted by 
30 one, two or three substituents selected from C,_ 6 a!kyl. 
C^galkoxy. a hydroxy group, a cyano group, halo, sulfonyl 
group, methvlsulfonyl. NR^R 8 *, NHCOCH 3 . (^O). and 
— CONHCH3. 

R 10 is selected from chloro, fluoro. bromo. cyano. CT 3 . 
35 methyl. CF 3 0— or SCI I 3 and methoxy: 
R 4 is hvdrogen or methyl: 
R 8a isHorC N6 alkyl: 
R R *isHorC,. 6 alkyl. 
d is 0. 1 . 2 or 3 and 
4t.t and phamtaceutically acceptable derivatives thereof. 

In one particular embodiment the compounds are selective 
for CB2 over CB1 Preferably the compounds are 100 fold 
selective i.e. compounds of formula (1) have an EC50 value at 
the cloned human cannabinoid CB2 receptor of at least 100 
times the EC50 values at the cloned humna cannabinoid CB 1 
receptor or have less than 10% efficacy at the CB1 receptor. 

The invention is described using the following definitions 
unless otherwise indicated. 

The term "pharmaceutically acceptable derivative ' means 
any pharmaceutically acceptable salt, ester, salt of such ester 
or solvate of the compounds of formula (I), or any other 
compound which upon administration to the recipient is 
capable of providing (directly or indirectly) a compound of 
formula (1) or an active metabolite or residue thereof. 

It will be appreciated by those skilled in the art that com- 
pounds of formula (I) may be modified to provide pharma- 
ceutically acceptable derivatives thereof at any of the func- 
tional groups in the compounds, and that the compounds of 
formula (I) may be derivatised at more than one position. 

It will be appreciated that, for pharmaceutical use. the salts 
referred to above will be physiologically acceptable salts, but 
other salts may find use, for example in the preparation of 
compounds of formula (1) and the physiological acceptable 
salts thereof. Pharmaceut teal ly acceptable salts include those 
described by Beige, Bighley and Mondkhouse, J . Pliann. Sci., 
1 977. 66. 1 - 1 9. The term "pharmaceutically acceptable salts" 
refers to salts prepared from pharmaceutically acceptable 



Case 1:1 0-cv-01032-JDB Document 1-1 Filed 06/18/10 Page 7 of 80 



US 7,635 

7 

non-toxic bases including inorganic bases and organic bases. 
Salts derived from inorganic bases include aluminum, ammo- 
nium, calcium, copper, ferric, ferrous, lithium, magnesium, 
manganic salts, manganous, potassium, sodium, zinc, and the 
like. Salts derived from pharmaceutically acceptable organic 5 
non-toxic bases include salts of primary, secondary, and ter- 
tiary amines, substituted amines including naturally occur- 
ring substinited amines, cyclic amines, and basic ion 
exchange resins, such as arginine, betaine. caffeine, choline. 
N.N'-dibenzylethylenediamine, diethylamine, 2-diethylaini- 
nocthanol 2-dimcthylaminoemanol, cthanol amine, ethylene- 
diamine, N-ediyl-inorpholine, N-ethylpi peri dine, glucamine. 
glucosamine, histidine. hydrabamine, isopropylamme, 
lysine, melhylglucamine, morpholine. piperazine. piperi- 
dme, polyamine resins, procaine, purines, theobromine, tri- 
ethylamine. trimethylamine, tripropyl amine, tromethamme, 
and the like When the compound of the present invention is 
basic, salts may be prepared from pharmaceutically accept- 
able non-toxic acids, including inorganic and organic acids. 
Such acids include acetic, benzenesulfonic, benzoic, cam- 
phorsuIJbmc. citric, ethanesulfonic, fumaric. gluconic, 
glutamic, hydaibaimic. hydrochloric, isethionic. lactic, 
maleic, malic, mandelic, methanesulfonic, mucic. nitric, 
pamoic, pantothenic, phosphoric, succinic, sulfuric, tataric, 
p-toluenesulfonic acid, and the like 25 

Preferred examples of pharmaceutical ly # acceptable salts 
include the ammonium, calcium, magnesium, potassium, and 
sodium salts, and those formed from maleic. nimaric, ben- 
zoic, ascorbic, pamoic. succinic, hydrochloric, sulfuric, bis- 
methylcnesahcylic. racthancsulfonic, cthancdisulfonic. pro- 30 
picnic, tartaric, salicylic, citric, gluconic, aspartic. stearic, 
palmitic, itaconic. glycohc. p-aminobenzoic. glutamic, ben- 
zenesulfonic, cyclohexyl sulfamic, phosphoric and nitnc 
acids. 

Hie terms 'halogen or halo* are used to represent fluorine, 35 
chlorine, bromine or iodine. 

The term *alkyl* as a group or part of a group means a 
straight or branched chain alkyl group or combinations 
thereof, for example a methyl, ethyl, n-propyl, i-propyl. n-bu- 
tyl, s-butyl. t-butyl. pentyl.hexyl. 1.1-dimethylethyl, or com- 40 
b inations thereof. 

The term 'alkoxy* as a group or as part of a group means a 
straight, branched or cyclic chain alky) group having an oxy- 
gen atom attached to the chain, for example a methoxy, 
ethoxy, n-propoxy, i-propoxy, n-butoxy, s-buioxy. t-butoxy 4« 
group, pentoxy. hexyloxy group, cyclopentoxy orcyclohexy- 
loxy group 

The lerm 'cycloalkyl* means a closed non-aromatic ring, 
for example cyclobutyl, cyclopcntyl, cyclohexyl orcyclohep- 
ryl- or cyclooctyl. 5i.« 

The term 'cycloalkenyl" as a group or part of a group 
means a non-aromatic ring, containing at least one CH^rCH 
moiety for example cyclobutenyl, cyclopentenyl. cyctohex- 
enyl or cycloheptenyl, or cyclooctenyl. 

When R 1 and R 2 taken together with the N to which they are « 
an ached form an optionally substituted heterocyclyl ring, the 
ring may optionally contain 1. 2. 3 or 4 further heteroaloms. 
The ring may be saturated or unsamrated. Preferably the 
further heteroatoms are selected from oxygen, nitrogen or 
sulphur. An example of a 4-membered heterocyclyl ring is 60 
azeiidinyl. Examples of 5-membered heterocyclyl rings 
include pyrrolidinyl. Examples of 6-membered heterocyclyl 
rings are morpholinyl, piperizinyl or piperidinyl. An addi- 
tional example is tetrahydropyridinyl Examples of a 7-mem- 
bered heterocyclyl ring are azapine or oxapine. Examples of 65 
8-mcmbcrcd heterocyclyl rings arc azacyclooctanyl. azaox- 
acyclooclanyl or azathiacyclcoclanyl. 
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When R 3 is an optionally substinited non-aromatic hetero- 
cyclyl group, the ring may contain 1, 2, 3. or 4 heteroatoms. 
Preferably the heteroatoms are selected from oxygen, nitro- 
gen or sulphur Examples of 4-membered groups are 2- or 
3-azetidinyl, oxetanyl. thioxetanyl, thioxetanyl-s-oxide, 
thioxetanyl-s,s-dioxide. Examples of 5-membered heterocy- 
clyl groups in this instance include dioxalanyl. pyrrolidinyl or 
tetrahydrofuranyl or tetrahydrothiophenvL Examples of 
6-membered heterocyclyl groups are morpholinyl, piperidi- 
li ■ nyl, piperazinyl, tetrahydaipyranyl. tetrahydrothiopyranyl, 
thiomorpholinyl or thiomorpholinyl-s,s-dioxidc. An addi- 
tional example is tetrahydropyridinyl. Examples of a 7-mem- 
bered heterocyclyl ring are azapine or oxapine. Examples of 
8-membered groups are azacyclooctanyl, azaoxacycloocia- 
1 5 nyl or azathiacyclooctanyl, oxacylcooctanyl. or thiacyclooc- 
tanyl. 

In one particular embodiment compounds of the present 
invention can be selected from: 

1- [2-(3-Chlorophenylamino)-4-trifluoromethylpynmidin-5- 
20 yl]- 1 -piperidin- 1 -y lmethanone; 

2- (3-CliloR)phenylamino)-4-trifluoroiTiethylp>Timidine-5- 
carboxylic acid cyclopenrylmelhyl-amide: 

1- [2-(3-Chlorophenylamino)-4-tnfluoromethylpyrimidin-5- 
yl)-l -morpholin-4-yl-methanone, 

2- (3-Chlorophenyiamino)-4-trifluoromethylpyrimidine-5- 
carboxyhc acid cyclohexylmethyl-amide: 

2-Phenylamino-4-trifluoromethylpyrimidine-5-carboxylic 

acid cyclohexylmethyl -amide; 
l-f2-(2,3-DichIorophenylamino)-4-trinuoromethyIpyrimi- 

din-5-yl]-l-morpholin-4-yl-metlianone: 
l-[2-(2,4-Dichlorophcnylamino)-4-trirluoromcthylpynmi- 

din- 5-y 1 ] - 1 -morphol in-4 -yl -racthanone: 
l-[2-(3,4-Dichlorophenylamino)-4-trifluoromelhylpyrimi- 

din-5-yl]-l-morphohn-4-yl-raethanone: 
l-f2-(2,5-Dichlorophenylajnino)-4-trifluommelhylpyrimi- 

din-5-yl]-l-morpholin-4-yI-mcthanonc: 
l-[2-(3-Fluorophenylamino)-4-trifluoromethylpyrimidin-5- 

yl] - 1 -morpholin-4-yl-methanone, 
l-l2-(3-Bromophenylamino)-4-trifluoromcthylpyrinudin-5- 

yl|-l -morphoIin-4-yl-methanone. 
1 -| 2-(3-Bromophenylamino)-4-trifluommethylpynmidin-5- 
yl]-J -piperidin -4-yl-methanone: 

1- [2-(3,5-DichIoropheny!amino)-4-trifluoromelhyIpynmi- 
din-5-yll-l-morpholinyl-methanone; 

2- (3-ChJorophenylamuio)-4-uifluoromeihylpyrimidin-5- 
carboxylic acid cyclopentylamidc: 

2-(2.3-Dichlorophenylamino)-4-trifluoromcthylpyrimidine- 

5-carboxylic acid cyclohexylmethyl-amide; 
2-(2.4-Dichlomphenylamino)-4-trifluommethyJpyrimidine- 

5-carboxylic acid cyclohexylmethyl- amide: 
2-(3.4-Dichlorophenylamino)-4-trirluoromethylpyrimidine- 

5-carboxylic acid cyclohexylmethyl-amide: 
2-(3,5-Dichlon>phenylamino)-4-trifluoromethylpyrimidinc- 

5-carboxylic acid cyclohexylmethyl-amide 
2-(3-Fluorophenylamino)-4-trifluoromeihylpyrimidine-5- 

carboxylic acid cyclohexylmethyl-amide; 
2-(3-Broniophenylamino)-4-trifluoroinethylpyrimidine-5- 

carboxylic acid cyclohexylmethyl-amide: 
2-(2,6-Dichlorophenylamino)-4-trirluoromethylpyrimidine- 

5-carboxylic acid cyclohexylmethyl-amide: 
2-(3-Chiorophenylamino)-4-trifluoromethylpyrimidine-5- 

carboxyhc acid (tctrahydro-pyran-4-ylmcthyl)-amidc: 
2-(3-Clilorophenylamino}-4-trifluoromeihylpyrimidin-5- 

carboxylic acid cyclobutylamide; 
2-(3-Fluorophcnylamino)-4-trifluoromcthylpyrimidinc-5- 
carboxylic acid (ieirahydropyran-4-y I methyl >amide: 
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2-(3-Ba">mophenylamino)-4-influoroaiethylpyrimidjnc-5- 

carboxylic acid (letrahyaYopyran-4-ylrnethyl)-amidc; 
2-(2.3- Dichloropheny lamino )-4-trifluoromethylpyrimidine- 

5-carboxylic acid (tetrahydropyran-4-ylmethyl)-amide, 
2-(2,4-Dichloropheny lamino )-4-trimioromethylpyrimidine- 5 

5-carboxylic acid (tetrahydropyron-4-ylmethyl)-amide, 
2-(2.5-Dichlorcphenylamino)-4-trifluoroniethylpyriniidine- 

5-carboxylic acid (tetrahydropyran-4-yImethyl)-amide: 
2-(3,5-Dichloropheny lamino )-4-trifiuoromcthyJpyrimidine- 

5-carboxylic acid (tetrahydropyran-4-ylmethyl)-amide; 10 
2-(3-Mcthoxyphcnylamino)-4-trifluoromcthylpyrimidinc-5- 

carboxylic acid (telrd!iydropyran-4-ylmelhyl)-amide; 
2-(3-FluorophenylaminoH" t rifl uo ro meth ylpyrimidine-5- 

carboxylic acid (cyclopentylmethyl )-amide; 
2-(3-Bromophenylaniino)-4-tnfluoromethylpyrimidinc-5- 15 

carboxylic acid (cyclopentylmethyl )-amide; 
2-(2,3-Dichloropheny lamino )-4-tnfluoromethylpyrimidine- 

5-carboxylic acid cyclopentylmethyl-amide; 
2-(2,4-l)ichlorophenylamino)-4-lnfluoromethylpyrimidine- 

5-carboxylic acid cyclopentylmethyl-amide; 2u 
2-(2,5-L)ichloropheny lamino )-4-tnfluoromethylpyrimidine- 

5-carboxylic acid cyclopentylmethyl-amide; 
2-(2,6-Dichlorophenylamino)-4-trimioromethylpyrimidine- 

5-carboxylic acid cyclopentylmethyl-amide. 
2-(3,4-Dichlorophenylamino)-4-trifluoroinethylpyrimidine- 25 

5-carboxylic acid cyclopentylmethyl amide; 
2-(3,5-Dichlorophenylamino)-4-trifluoromethylpyrimidinc- 

5-carboxylic acid cyclopentylmethyl amide; 
2-(3-Melhoxypheny lamino)- 4- Unfiuoromethylpyrimidine-5- 

carboxylic acid cyclopcntylmcthyl-amidc; 30 
2-(3-BR)mophenylamino)-4-irilluoromelhylpyrimidine-5- 

carboxylic acid cyclobutylamide. 
2-(23-Dichlorophenylamino)-4-trifluoromethylpyrimidine- 

5-carboxylic acid cyclobutylamide: 
2-(2,4-DichIorophenyIamino)-4-trifiuoromethylpyrimidinc- .15 

5-carboxylic acid cyclobutylamide: 
2-(2,5-Dichlorophenylamino)-4-trifluoromethylpyrimidine- 

5-carboxylic acid cyclobutylamide: 
2-(2.6-Dichlorophenylamino)-4-trifluoromethylpyrimidine- 

5-carboxylic acid cyclobutylamide: 40 
2-(3,5-Dichlorophenylaiiiino)-4-trifluoromethylpyrimidine- 

5-carboxylic acid cyclobutylamide: 
2-(3-Methoxyphenylamino)-4-trimioromethyIpyrimidinc-5- 

carboxylic acid cyclobutylamide. 
2-(3-Chlorophenytamino)-4-lnnuoromethylpyriniidine-5* 45 

carboxylic acid cyclobutylmeihyl-amide; 
2-(2,6-Dichlorophenylamino)-4-trirluoromethyl-pyrimi- 

dine-5-carboxylic acid (lelrahydro-pyran-4-ylmethyl)- 

amidc: 

2-(3,4-Dichlorophenylamino)-4-trifluoromethylpynmidine- .so 

5-carboxylic acid (tetrahydro-pyran-4-ylmethyl)-amide; 
1 -| 2-(3.4-Diciilorophen>iamino)-4-trifluoromethylpyrimi- 

din-5-yl]-l-(mnrpho1in-4-yl)-irielhanone; 
2-(3-Mcthoxyphenylamino)-tnfluoromethyl-pyrimidine-5- 

carboxylic acid cyclohexylmethyl-amide; 55 
2-(3-C lilorophcny lamino )-4-trifluoromethyl-pyrimidine-5- 

carboxylic acid (1 -hydroxy -cyclohexylmetlwl)-amide; 
2-(3-Bromopheny lamino )-4-trifluoromethyl-pyrimidine-5- 

carboxylic acid (l-hydroxy-cyclohexylmethyl)-amide; 
2-(3-Chlorofluorophenylaimno)-4-trifluoromethyl-pyrimi- 60 

dine-5-carboxylic acid cyclohexylmethyl-amide: 
2-(3-ChIoro-2-fluorophenylamino)-4-irifluoromethyl-pyri- 

midine- 5 -carboxylic acid cyclohexylmethyl-amide; 
2-(5-Chloro-2-fluorophenylainiiioJ-4-trifluoroniethyl-pyri- 

midine-5-carboxvlic acid cyclohexylmethyl-amide; 65 
2-(3.5-Difluorophcnylaimno)-4-tnfluoromcthyl-pyrimi- 

dine-5-carboxylie acid cyclohexylmelhyl-amide. 



2-(4-Chloro-2-trifluoromethylpheny lamino )-4-trifluorom- 
cthyl-pyrimidine- 5-carboxylic acid cyclohexylmethyl- 
amide: 

2-(3-Cyanophenylamino)-4-trifluoromethyl-pyrimidin-5- 

carboxylic acid cyclohexylmethyl-amide; 
2-(3-Cyanophenylamino)-4-trifluoromethyl-pyrimidiue-5- 

carboxylic acid (tetrahydropyran-4-ylmethyl)-amide; 
2-(3-Cyatiophenylainino)-4-trifluoromethyl-pyrimidine-5- 

carboxylic acid cyclopentylmethyl-amide: 
2-(4-Cyanophenylamino)-4-trifluoromethyl-pyrimidine-5- 

carboxyhc acid cyclohcxyJmcthyl-amidc; 
2 -( 4-C y a nopheny 1 am 1 no ) -4 - 1 ri fl uoromethy 1 -py ri m i di n - 5 - 

carboxylic acid (tetrahydropyrdn-4-ylmethyl)-amide; 
2-(4-Cyanophenylamino)-4-lnfluoromethyl-pyrimidine-5- 

carboxylic acid cyclopentylmeihyl-aniide; 
2-(3-Methoxy-5-Ctrifluoromethyl )plieny lamino )-4-trifluo- 

romethyl-pyrimidine-5-carboxylic acid (tetrahydmpyran- 

4-ylmethyl)-amide; 
2-(3,5-Bis-trifiuoromethyl-pheny lamino )-4-trifluoromethyl- 

pyrimidine- 5-carboxylic acid (tetrahydropyran-4-ylm- 

ethyl)-amide; 

2<3-Bromo-5-trifluoromethyl)phenylamino)-4-trifluorom- 

ethyl-pynmidine- 5 -carboxylic acid (tetrahydropyran-4- 

ylmethyl)-amide; 
2-{3-Fluoro-5-(trittuoroiiiethyl)phenylamiiio)-4-trirluomin- 

ethyl-pyrimidine-5 -carboxylic acid (tetrahydropyran-4- 

ylmethyl)-amide; 
2-(2-nuoro-3-(trifluoromethyl)plienylaxiiino)-4-trifluorom- 

emyl-pyrimidine-5 -carboxylic acid (telrdhydropyran-4- 

ylmcthyl)-amidc: 
2-{2-MeihyUhio-3-(irifluoromelhyl)phenylamino)-4-trifluo- 

romethyl-pyridine-5-carboxyIic acid (tetrahydropyran-4- 

ylmcthyl)-amide: 
2-(5-Ohloro-2-methy lpheny lamino )-4-trifluoromet by l-pyn- 

midine-5-arboxylic acid (cyclopentylmetJiyl)-amide; 
2-(3-('hloro-4-methylphenylamino)-4-trifluoromethyl-pyri- 

mi dine- 5-carboxylic acid (tetrahydropyran-4-yimethyl)- 

amide; 

2<3-Chlom-2-methylphenylamino)-4-trifluoromcthyl-pyri- 
midine- 5-carboxylic acid (tetrahydropyran-4-ylmethyl)- 
amide; 

2 -(4-C lilo ro -3 -nietlioxypheny 1 ami no ) -4 -trifl uoromethy 1 -py- 
rimidine-5-carboxylic acid (tetrahydropyrau-4-ylmethyl)- 
amide; 

2-(4-CWoru-3-metliylphenylamino)-4-trifluoromeihyl-pyri- 
midine-5-carboxyl ic acid (tet rahy dropyran-4 -y 1 methy 1)- 
amide; 

2-(3-Chlorophenylamino)-4-lrilluoromethyl-pyrimidine-5- 

carboxyhc acid cyclobutylmethyl -methyl-amide; 
2-(3-Chlorophenylamino)-4-trifluoromethyl-pyrimidine-5- 

carboxylic acid eye lohexylmethy I -methyl-amide; 
2-(3-ChlorophenylammoH^nfl uor °raethyl-pyrimidine-5- 

carhoxylic acid cyclopentylmethyl -methyl -amide. 
2-(5-ChJoro-2-fluoropheny lamino )-4-trifluoromethy 1-pyri- 

midine-5-carboxylic acid cyclobutylniethyl-amide: 
2-(3.5-Difluorophenylaramo)-4-trifluoromethyl-pyrimi- 

dine-5-carboxylic acid cyclobutylmethyl -amide. 
2-{3-ChJoro-4-triftuoromethoxyphenylamino)-4-trifiuorom- 

ethyl-pyrimidiiie-5-carboxylic acid cyclobutylmethyl- 

amide; 

2-(3 -Chloro -4 -fluoropheny lamino )-4 -trifl uoromethy 1-pyri- 

midine-5-carboxylic acid cyclobutylmeihyl-amide; 
2-(3-GiloR>-2-fluorophenylamino)-4-trifluoromethyl-pyri- 

midine-5-carboxylic acid cyclobutylmethyl -amide: 
2-(3-Fluom-4-lrilluorumelhylphenylaniino)-4-lrinuorom- 

cthyl-pyrimidinc-5 -carboxylic acid cyclobutylmcthyl- 

amide; 
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2-(3-4-cyanophenylamino)-4-trifliioromethyl-pyrin3idine-5- 

carboxylic acid cyclobutylmethyl-amide. 
2-(3-FluorophenyIamino)-4-trifluoromethyl-pyrimidine-5- 

carboxylic acid cyclobutylmethyl-amide. 
2-(3-Bromophenylamino)-4-trifiuoromethyl-pyrimidine-5- 

carboxylic acid cyclobutylmethyl-amide. 
2-(2,3-Dichlorophenylamino)-4-irifluoromethyl-pyrimi- 

dine-5 -carboxylic acid cyclobutylmethyl-amide; 
2-(2,4-Dichlorophenylamino)-4-tnfluoromethyl-pyrimi- 

dine-5-carboxylic acid cyclobutylmethyl-amide; 
2-(2.5-DichIorophcnylamino)-4-trifluoromcthyl-pyrimi- 

dine-5-carboxylic acid t^elobuiy lmethyl-amide; 
2-(2,6-Dichlorophenylamino)-4-trifluoromethyl-pynmi- 

dine-5-carboxylic acid cyclobutylmethyl-amide; 
2-(3,4-Dichlorophenylamino)-4-tnfiuoromethyl-pynmi- 

dine-5-carboxylic acid cyclobutylmethyl-amide: 
2-(3-Methoxyphenylamino)trifluoromethyl-pyrimidine-5- 

carboxylic acid cyclobutylmethyl-amide; 
2-(3,5-l)ichlorophenylamino)-4-trifluoromethyl-pyrimi- 

dine-5 -carboxylic acid cyclobutylmethyl-amide; 
2-(3-Bromophenylajnino)-4-trinuoromethyUpyrimidine-5- 

carboxylic acid cyclopentylamide; 
2-(2,4-Dichloropheny!amino)-4-trittuoromethy!-pyrimi- 

dine-5-carboxylic acid cyclopentylamide. 
2-(3-Chlon.-)pheuylamiiio)-4-tnfluoromethyl-pyrimidine-5- 

carboxylic acid cyclopropylamide; 
2-(3-rhJorophenylamino)-4-tnfiuoromethyl-pyrimidine-5- 

carboxyhc acid (3.3-dimethylbutyl)-amide; 
2-(3-Chlorophenylamino)-4-trifluoromethyl-pyrimidine-5- 

carboxyhc acid mcthyl-(tctrahydro-pyran-4-ylmcthyl)- 

amide; 

2-(2-Fluoro-3-chloR)-phenylamino)-4-trifluoromethyl-pyri- 
midine- 5 -carboxylic acid (tetrahydro-pyran-4-ylmethyl)- 
amide. 

2-(2-Fluoro-5-ch]oro-phenylaniino)-4-trirluoroiiiethyl-pyri- 
midinc-5 -carboxylic acid (tetrahydro-pyran-4-ylmethyl)- 
amide: 

2-(3.5-Difluorophenylanuno)-4-trifluoromethyl-pyrimi- 
dine-5 -carboxylic acid (tetrahydro-pyran-4-ylmethyl)- 
amide: 

2-(4-Fluoro-3-chloro-phenylamino)trifluoromethyl-pyrimi- 
dine-5-carboxylic acid (tetrahydro-pyran-4-ylmethyl)- 
amide; 

2-(4-Tri fluoromethoxy -3 -chloro -phenyl ami no) -4 -t ri fluo- 

romcthyl-pyrimidinc-5 -carboxylic acid (tetrahydro-py- 

ran-4-ylmelhyl )-amide; 
2-(4-Cyano-3-chloro-phenylamino)-4-lrifluoromethyl-pyri- 

midine-5-carboxylic acid (tetrahydro-pyran-4-ylraelhyl)- 

amidc: 

2-(4-Trifluoromethyl-3-fluoro-phenylamino)-4-trifluorom- 

ethyl-pynmidine-5-carboxylic acid (tctrahydro-pyran-4- 

ylmethyl)-amide; 
2-(4-(*yano-3-chloro-phenylamino)-4-tnfluoromethyl-pyri- 

midine-5-carboxylic pcid cyclopentylmethyl -amide: 
2-(2,4-L)ichloro-phenylamino)-4-influoromethyl-pyrimi- 

dine-5 -carboxylic acid (l,l-dioxo-hexahydro-ll 6 -thiopy- 

ran-4-yl)-amide; 
2-(2,4-Difluoro-phenylamino)-4-trimioromethyl-pyrimi- 

dme-5-carboxylic acid cyclohexyl methyl -amide; 
2-(2-Chloro-4-fluoro-phenylamiiio)-4-trifluoromethyl-pyri- 

midine-5-carboxylic acid cyclohcxylmethyl-amide; 
2-(2,4-Difluoro-phenylarainoH-trifluoromethyl-pyrimi- 

dine-5-carboxylic acid cyclobutylmethyl-amide; 
2-(2-ChIoR)-4-fluoro-phenylamino)-4-trifluoromethyl-pyri- 

raidine-5 -carboxylic acid cyclobutylmethyl-amide. 
2-(2-Chloro-4-bromo-phcnylamirio)-4-tnfluoromctliyl-pyn- 

midine- 5 -carboxylic acid cyclohexylmethyl-amide; 
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2-(2-Fluoro-4-chloro-phenylaiBino)-4-trifluoromethyl-pyn- 

midine- 5 -carboxylic acid cyclohexyl methyl -amide. 
2-(2-ChJoro-4-bromo-phenylamino)-4-trifluoromethyl-pyri- 

midine-5-carboxylic acid cyclobutylmethyl-amide: 
5 2-(2-F]uoro-4-chloro-phenylamino)-trifluoromethyl-pyri- 

midine-5-carboxylic acid cyclobutylmethyl-amide; 
2-(2-Fluoro-4-bromo-phenylamino)-4-trifluoromethyl-pyri- 

nu dine- 5 -carboxylic acid cyclobutylmethyl-amide; 
2-(2-Bromo-4-chloro-phenylamino)-4-trifluoromethyl-pyri- 
10 midine-5-carboxylic acid cyclobuly 1 methyl -amide; 
2 -(2- Fhtoro-4-bromo -phcnylami no )-4-tri fluoromcthyl -pyri - 

midine-5-carboxylic acid cyclohexylmethyl-amide; 
2-(2-Fluoro-4-bromo-phenylamino)-4-trirluoromethyl-pyri- 

midine-5-carboxylic acid (tetrahydro-pyran-4-ylmelhyl)- 
15 amide; 

2-(2-CWoro-4-fluoro-phenylaniino)-4-trifluoaimethyI-pyri- 
midine-5-carboxylic acid (tetrahydro-pyran-4-ylmethyl)- 
amide; 

2-(2-CWoro-4-bromo-phenylajnino)-4-trifluoromethyl-pyri- 
20 midine-5-carboxylic acid (tetrahydro-pyran-4-ylmethyl)- 
amide; 

2-(2-Chloro-4-cyano-phenylamino)-4-tnfluoromethyl-pyri- 
midine-5-carboxylic acid (tetrahydro-pyran-4-ylmethyl)- 
amide: 

25 2-(2-Crdom-4-trifluoromethyl-phenylnmino)-4-iriiluorom- 

ethyl-pynmidine-5 -carboxylic acid (tetrahydro-pyran-4- 

ylmethyl)-amide; 
2-(2-Chloro-4<yano-phenylammo)-4-trifluoromethyl-pyri- 

midine-5-carboxylic acid cyclohexylmethyl-amide: 
30 2^2-Bmmo-4-chloro-phenylainino)-4-trifluoromethyl-pyri- 

midine-5-carboxylic acid cyclohexylmethyl-amide. 
2-<2-Bromo-4-chloro-pheDylamino)-4-trifluoromethyl-pyri- 

midine-5-carboxylic acid (tetrahydro-pyran-4-ylmethyl)- 

amide. 

3 5 2-(3-Bromophenylamuio)-4-trifluoromethyl-pynmidine-5- 
carboxylic acid eye lopropy lmethyl-amide; 
2-(2.4-Dichlorophcnylamino)-4-trifluoromcthyl-pyrimi- 

dine-5-carboxylic acid cyclopropylmethyl-amide: 
2-(2.3-Dimiorophenylamino)-4-trimioromethyl-pyrimj- 
40 dine-5 -carboxylic acid cyclohex> lmethyl-amide; 

2-(2-Fluoro-3-trifluoromethyl-phenyiamino)-4-trifluorom- 
ethyl-pyrimidine-5 -carboxylic acid cyclohexylmethyl- 
amide; 

2-(2-Chloro-4-niethyIphenylamino)-4-trifluoromethyl-pyri- 
? midine-5-carboxylic acid cyclohexylmethyl-amide, 
2-(4-Chloro-3 -methoxyphcnylamino )-4-trilluoromethyl-py- 

nmidine-5-carboxylic acid cyclohexylmethyl-amide. 
2-(5-Ch]oro-2-methylphenylamino)-4-trifluoromethyl-pyri- 
^ midine-5-carboxylic acid cyclohexylmethyl-amide; 
2-(3-Cliloro-4-fluoro-phcnylamino)-4-trifluoromcthyl-pyri- 

midine-5-carboxylic acid cyclopentylmethyl -amide: 
2-(3-C"hloro-2-fluoro-phenylamino)-4-tnrluoromcthyl-pyri- 
midine-5-carboxylic acid cyclopentylmethyl -amide: 
55 2-(2-Clu , oro-5-nuoro-phenylamino)-4-irifluoa)nieihyl-pyri- 
midinc-5-carboxylic acid cyclopentylmethyl -amide; 
2-(3,4-DichIorophenylamino)-4-trifluoromethylpyrimidine- 
5-carboxylic acid (tetrahydro-pyran-4-ylmethyl)-amide; 
2-(Phenylamino)-4-mfluoromethy)-pyriraidine-5-carboxy- 
6fi lie acid cyclopemy lmethyl-amide 2-(2-FIuoro-3-triJluo- 
romcthyl-phcnylamino)-4-trifluoromcthyl-pyrimidinc-5- 
carboxylic acid cyclobutylmethyl-amide: 
2-(2-rrifluoromethyl-4-bromo-phenylamino>4-trifluorom- 
ethyl-pyrimidine-5 -carboxylic acid (tetrahydro-pyran-4- 
65 ylmethyl)-amide; 

2-(3-CWorophcuylarnino)-4-trifluoromcthyl-pyrimidinc-5- 
carboxylic acid (tetrahydrothiopyrdn-4-ylmelhy|)amide, 
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2-(2.4-Dichlorophenylamino)-4-trifluoromeihyl-pyrimi- 
dine-5-carboxylic acid (tetrahydrothiopyran-4-ylmethyl) 
amide. 

and pharmaceulically acceptable derivatives thereof. 

Compounds of formula (I) can be prepared as set forth in 
the following schemes: 
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wherein I. is a leaving group, for example halo. PG is a 
protecting group for example methyl, ethyl or benzyl. X is a 
leaving group for example halo, OCj. 6 alkyl, e g. O-mcihyl or 
O-ethyl or NR'R* wherein R" and R b are independently 
selected from C,_ 6 alkyl, e.g. methyl, and R\ R 2 , R 4 , R* and Y 
are as defined for compounds of formula (I). 



Scheme 2 
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wherein L, and L 3 are leaving groups independently 
selected from halo, forexample chloro, R l , R 2 . R 4 , R fi and Y 
are as defined for compounds of formula (J) 

It is to be understood that the present invention encom- 
passes all isomers of compounds of formula (I) and their 
pharmaccutically acceptable derivatives, including all geo- 
metric, tautomeric and optical forms, and mixtures thereof 
(e g. racemic mixtures). Where additional chiral centres are 
present in compounds of formula (I), the present invention 
includes within its scope ail possible diaslereoismers. includ- 
ing mixtures thereof. The different isomeric forms may be 
separated or resolved one from the other by conventional 
methods, or any given' isomer may be obtained by conven- 
tional synthetic methods or by stereospecific or asymmetric 
syntheses. The subject invention also includes isotopically- 
labeled compounds, which are identical to those recited in 
formulas I and following, but for the fact that one or more 
atoms are replaced by an atom having an atomic mass or mass 
number different from the atomic mass or mass number usu- 
ally found in nature. Examples of isotopes that can be incor- 
porated into compounds of the invention include isotopes of 
hvdrogen. carbon, nitrogen, oxygen, phosphorous, fluorine, 
iodine, and chlorine, such as 3 H. U C. 14 C l8 F, 123 1 and ,25 i 

Compounds of the present invention and pharmaceutical^ 
acceptable salts of said compounds that contain the afore- 
mentioned isotopes and/or other isotopes of other atoms are 
within thescopeof the present invention Isotopically-labeled 
compounds of the present invention, for example those into 
which mdioaclivc isotopes such as 3 II. 14 C are incorporated, 
are useful in drug and/or substrate tissue distribution assays. 
Tritiated, i.e., 3 H, and carbon- 14, i.e.. 14 C, isotopes are par- 
ticularly preferred for their ease of preparation and detect - 
ability 1 C and R F isotopes are particularly useful in PET 
(positron emission tomography), and I25 l isotopes are par- 
ticularly useful in SPECT (single photon emission comput- 
erized tomography), all useful tn brain imaging. Further, sub- 
stitution widi heavier isotopes such as deuterium, i.e., 2 H,can 
afford certain therapeutic advantages resulting from greater 
metabolic stability, for example increased in vivo half-life or 
reduced dosage requirements and. hence, may be preferred in 
some circumstances. Isotopically labeled compounds of for- 
mula 1 and following of this invention can generally be pre- 
pared by carrying out the procedures disclosed in the 
Schemes and/or in the Examples below, by substituting a 
readily available isotopically labeled reagent for a non-isoto- 
pically labeled reagent 

The compounds of formula (I) may be prepared in crystal- 
line or noncrystalline form. and. if crystal line, may optionally 
be hydrated or solvated. This invention includes within its 
scope stoichiometric hydrates or solvates as well as com- 
pounds containing variable amounts of water and/or solvent. 
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The compounds of the invention bind selectively to the 
CW2 receptor, and are therefore useful in treating CD2 recep- 
tor mediated diseases. 

In view of their ability to bind to the CB2 receptor, the 
compounds of the invention may be useful in the treatment of 
the disorders that follow. Thus, the compounds of formula (I) 
may be useful as analgesics For example they may be useful 
in the treatment of clironic inflammatory pain (e.g. pain asso- 
ciated with rheumatoid arthritis, osteo-arthritis. rheumatoid 
spondylitis, gouty arthritis and juvenile arthritis) including 
the property of disease modification and joint structure pres- 
ervation; musculoskeletal pain; lower back and neck pain; 
sprains and strains; neuropathic pain; sympathetically main- 
tained pain; myositis: pain associated wilh cancer and fibro- 
myalgia; pain associated with migraine: pain associated w ith 
influenza or other viral infections, such as the common cold: 
rheumatic fever; pain associated with functional bowel dis- 
orders such as non-ulcer dyspepsia, non-cardiac chest pain 
and irritable bowel syndrome: pain associated with myocar- 
dial ischemia; post operative pain, headache; toothache: and 
dysmenorrhea. 

The compounds of the invention may also be useful disease 
modification or joint structure preservation in multiple scle- 
rosis, rheumatoid arthritis, osteo-arthritis. rheumatoid 
spondylitis, gouty arthritis and juvenile arthritis. 

The compounds of the invention may be particularly useful 
in the treatment of neuropathic pain. Neuropathic pain syn- 
dromes can develop following neuronal injury and the result- 
ing pain may persist for months or years, even after the 
original injur)' has healed Neuronal injury' may occur in the 
peripheral nerves, dorsal roots, spinal cord or certain regions 
in the brain. Neuropathic pain syndromes are traditionally 
classified according to the disease or event that precipitated 
them. Neuropathic pain syndromes include: diabetic neur- 
opathy: sciatica: non-specific lower back pain; multiple scle- 
rosis pain: fibromyalgia; I N V -related neuropathy: post-hcr- 
petic neuralgia; trigeminal neuralgia; and pain resulting from 
physical trauma, amputation, cancer, toxins or chronic 
inflammatory conditions These conditions arc difficult to 
treat and although several drugs are known to have limited 
efficacy, complete pain control is rarely achieved The symp- 
toms of neuropathic pain are incredibly heterogeneous and 
are often described as spontaneous shooting and lancinating 
pain, or ongoing, burning pain. In addition, there is pain 
associated with normally non-painful sensations such m, 
"pins and needles" (paraesthesias and dysesthesias), 
increased sensitivity to touch (hyper 651065 * 0 )- painful sensa- 
tion following innocuous stimulation (dynamic, static or ther- 
mal allodynia), increased sensitivity to noxious stimuli (ther- 
mal, cold, mechanical hyperalgesia), continuing pain 
sensation after removal of the stimulation (hyperpathia) or an 
absence of or deficit in selective sensory pathways (hypoal- 
gesia) 

The compounds of formula (I) ma y a,so he useful in the 
treatment of fever 

The compounds of formula (I) may also be useful in the 
trcatmenl of inflammation, for example in the treatment of 
skin conditions (e.g. sunburn, bums, eczema, dermatitis, pso- 
riasis), ophthalmic diseases such as glaucoma, retinitis, ret- 
inopathies, uveitis and of acute injury to the eye tissue (e.g. 
conjunctivitis): lung disorders (eg asthma, bronchitis, 
emphysema, allergic rhinitis, respiratory distress syndrome, 
pigeon fancier* s disease, farmer's lung, chronic obstructive 
pulmonary disease. (COPD): gastrointestinal tract disorders 
(e g. aphthous ulcer. Orolm's disease, atopic gastritis, gastri- 
tis varialoformc. ulcerative colitis, cochac disease, regional 
ileitis, irritable bowel syndrome, inflammatory bowel dis- 
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ease, gastro esophageal reflux disease): organ transplanta- 
tion: other conditions with an inflammatory component such 
as vascular disease, migraine, periarteritis nodosa, thyroidi- 
tis, aplastic anaemia, Hodgkin's disease, sclerodoma, myaes- 
thenia gravis, multiple sclerosis, sarcoidosis, nephrotic syn- 
drome. Bechet's syndrome, polymyositis, gingivitis, 
myocardial ischemia, pyrexia, systemic lupus erythematosus, 
tendimtis. bursitis, and Sjogren's syndrome. 
The compounds of formula (I) are also useful in the treat- 
in ment of immunological diseases such as autoimmune dis- 
eases, immunological deficiency diseases or organ transplan- 
tation. The compounds of formula (I) are also effective in 
increasing the latency of HIV infection. 

The compounds of formula (I) are also useful in the Ireal- 
1 5 ment of diseases of abnormal platelet function (e.g. occlusive 
vascular diseases) 

The compounds of formula (I) are also useful for the prepa- 
ration of a drug with diuretic action. 

The compounds of formula (I) are also useful in the treat- 
20 ment of impotence or erectile dysfunction. 

The compounds of formula (1) are also useful for attenuat- 
ing the hemodynamic side effects of non-steroidal anti-in- 
flammatory drugs (NSAlD*s) and cyclooxygenase-2 (COX- 
2) inhibitors. 

25 The compounds of formula (1) are also useful in the treat- 
ment of neurodegenerative diseases and neurodegeneration 
such as dementia, particularly degenerative dementia (includ- 
ing senile dementia, Alzheimer's disease. Pick's disease, 
Huntingdon's chorea. Parkinson's disease and Creutzfeldl- 
30 Jakob disease, motor neuron disease): vascular dementia (in- 
cluding multi-infarct dementia): as well as dementia associ- 
ated with intracranial space occupying lesions; trauma: 
infections and related conditions (including HIV* infection): 
dementia in Parkinson's disease; metabolism; toxins; anoxia 
35 and vitamin deficiency; and mild cognitive impairment asso- 
ciated with ageing, particularly Age Associated Memory 
Impairment. The compounds may also be useful for the treat- 
ment of amyotrophic lateral sclerosis (ALS) and neuroinfla- 
mation. 

4f> The compounds of formula (I) are also useful in neuropro- 
tection and in the treatment of neurodegeneration following 
stroke, cardiac arrest, pulmonary bypass, traumatic brain 
injury, spina) cord injury or the like. 
The compounds of formula (I) are also useful in the treat- 
45 ment of tinnitus. 

The compounds of formula (1) are also useful in the treat- 
ment of psychiatric disease for example schizophrenia, 
depression (which term is used herein lo include bipolar 
depression, unipolar depression, single or recurrent major 
50 depressive episodes with or without psychotic features, cata- 
tonic features, melancholic features, atypical features or post- 
partum onset, seasonal affective disorder, dysthymic disor- 
ders with early or late onset and with or without atypical 
features, neurotic depression and social phobia, depression 
accompanying dementia for example of the Alzheimer's type, 
schizoaffective disorder or the depressed type, and depressive 
disorders resulting from general medical conditions includ- 
ing, but not limited to, myocardial infarction, diabetes, mis- 
carriage or abortion, etc), anxiety disorders (including gen- 
eft eralised anxiety disorder and social anxiety disorder), panic 
disorder, agoraphobia, social phobia, obsessive compulsive 
disorder and post-traumatic stress disorder, memory disor- 
ders, including dementia, amnesic disorders and age-associ- 
ated memory impairment, disorders of eating behaviours, 
65 including anorexia nervosa and bulimia nervosa, sexual dys- 
function, sleep disorders (including disturbances of circadian 
rhythm, dyssomnia. insomnia, sleep apnea and narcolepsy). 
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withdrawal from abuse of drugs such as of cocaine. ethanol, 
nicotine, benzodiazepines, alcohol, caffeine, phencyclidine 
(phencyclidine-like compounds), opiates (e.g. cannabis, 
heroin, morphine), amphetamine or amphetamine-related 
drugs (e.g. dextroamphetamine, methylamphetamine) or a ? 
combination thereof 

Ihe compounds of formula (I) are also useful in preventing 
or reducing dependence on. or preventing or reducing toler- 
ance or reverse tolerance to, a dependence-inducing agent. 
Examples of dependence inducing agents include opioids 10 
(e.g morphine), CNS depressants (e.g ethanol), psycho- 
stimulants (e.g. cocaine) and nicotine. 

Hie compounds of formula (1) are also useful in the treat- 
ment of kidney dysfunction (nephritis, particularly mesangial 
proliferative glomerulonephritis, nephritic syndrome), liver 
dysfunction (hepatitis, cirrhosis), gastrointestinal dysfunc- 
tion (diarrhoea) and colon cancer. 

It is to be understood that references to treatment includes 
both treatment of established symptoms and prophylactic 
treatment unless explicitly stated otherwise. 

According to a further aspect of the invention, we provide 
a compound of formula (J) or a pharmaceutical ly acceptable 
derivative thereof for use in human or veterinary medicine. 

According to another aspect of the invention, we provide a 
compound of formula (1) or a pharmaceutical^' acceptable 
derivative thereof for use in die treatment of a condition 
which is mediated by the activity of cannabinoid 2 receptors. 

According to a further aspect of the invention, we provide 
a method of treatinga human or animal subject suffering from 
a condition which is mediated by the activity of cannabinoid 
2 receptors which comprises administering to said subject a 
therapeutically effective amount of a compound of formula 
(I) or a pharmaceutical ly acceptable derivative thereof. 

According to a further aspect of the invention we provide a 
method of treating a human or animal subject suffering from 
an immune disorder, an inflammatory disorder, pain, rheuma- 
toid arthritis, multiple sclerosis, osteoarthritis or osteoporosis 
which method comprises administering to said subject an 
effective amount of a compound of formula (I) or a pharma- ^ 
ceutically acceptable derivative thereof. Preferably the pain is 
selected from inflammatory pain, viseral pain, cancer pain, 
neuropathic pain, lower back pain, muscular sceletal. post 
operative pain, acute pain and migraine. More preferably the 
inflammatory pain is pain associated with rheumatoid arthri- 45 
tis or osteoarthritis. 

According to another aspect of the invention is provided 
the use of a compound of formula (I) or a pharmaceutically 
acceptable derivative thereof for the manufacture of a thera- 
peutic agent for the treatment or prevention of a condition 
such as an immune disorder, an inflammatory disorder, pain, 
rheumatoid arthritis, multiple sclerosis, osteoarthritis or 
osteoporosis 

Preferably the pain is selected from inflammatory pain, 
viseral pain, cancer pain, neuropathic pain, lower back pain, 
muscular sceletal. post operative pain, acute pain and 
migraine. More preferably the inflammatory pain is pain 
associated with rheumatoid arthritis or osteoarthritis. 

In order to use a compound of formula (I) or a pharmaceu- 
tical!)' acceptable derivative thereof for the treatment of 60 
humans and other mammals it is normally formulated in 
accordance with standard pharmaceutical practice as a phar- 
maceutical composition Therefore in another aspect of the 
invention is provided a pharmaceutical composition compris- 
ing a compound of formula (1) or a pharmaceutically accept- 65 
able derivative thereof adapted for use in human or veterinary 
medicine 



,701 B2 

18 

As used herein, "modulator" means both antagonist, full or 
partial agonist and inverse agonist. Inone embodiment of the 
present modulators are agonists. 

The term 'treatment" or "treating" as used herein includes 
the treatment of established disorders and also includes the 
prophylaxis thereof. The term "prophylaxis" is used herein to 
mean preventing symptoms in an already afflicted subject or 
preventing recurrence of symptoms in an afflicted subject and 
is not limited to complete prevention of an afflication 

Compounds of formula (I) and their phannaceutically 
acceptable derivatives may be administered in a standard 
manner for the treatment of the indicated diseases, for 
example orally, parcntarally, sub-lingually. dermally, intrana- 
sal ly, transdermally, rectally. via inhalation or via buccal 
administration. 

Compositions of formula (I) and their pharmaceutically 
acceptable derivatives which are active when given orally can 
be formulated as syrups, tablets, capsules and lozenges. A 
20 syrup formulation will generally consist of a suspension or 
solution of the compound or salt in a liquid carrier for 
example, ethanol. peanut oil. olive oil. glycerine or water with 
a flavouring or colouring agent. Where the composition is in 
the form of a tablet, any pharmaceutical carrier routinely used 
15 for preparing solid formulations may be used. Examples of 
such earners include magnesium stearate, terra alba, talc, 
gelatin, acacia, stearic acid, starch, lactose and sucrose. 
Where the composition is in the form of a capsule, any routine 
encapsulation is, suitable, for example using the aforemen- 
30 tioned earners in a hard gelatin capsule shell. Where the 
composition is in the form of a soft gelatin shell capsule any 
plianuaceutical carrier routinely used for preparing disper- 
sions or suspensions may be considered, for example aqueous 
gums, celluloses, silicates or oils, and are incorporated in a 
soft gelatin capsule shell. 

Typical parenteral compositions consist of a solution or 
suspension of a compound or derivative in a sterile aqueous or 
non-aqueous carrier optionally containing a parenterally 
acceptable oil. for example polyethylene glycol, polyvi- 
nylpyramdone, lecithin, arachis oil or sesame oil. 

Typical compositions for inhalation are in the form of a 
solution, suspension or emulsion that may be administered as 
a dry powder or in the form of an aerosol using a conventional 
propel lant such as dicWorodifluoromethanc or trichlorofluo- 
rome thane. 

A typical suppository fonnulation comprises a compound 
of formula (I) or a pharmaceutically acceptable derivative 
thereof which is active when administered in this way. with a 
binding aud/or lubricating agent, for example polymeric gly- 
cols, gelatins, cocoa-butter or other low melting vegetable 
waxes or fats or their synthetic analogs. 

Typical dermal and transdermal formulations comprise a 
conventional aqueous or non-aqueous vehicle, for example a 
cream, ointment lotion or paste or are in the form of a medi- 
cated plaster, patch or membrane. 

Preferably the composition is in unit dosage fonn. for 
example a tablet, capsule or metered aerosol dose, so that the 
patient may administer a single dose. 

Each dosage unit for oral administration contains suitably 
from 0.01 mg/Kg to 500 mg/Kg for example 0.1 mg to 500 
mg/Kg, and preferably from 0.01 mg to 100 mg/Kg for 
example 1 mg/Kg to 100 mg/Kg, and each dosage unit for 
parenteral administration contains suitably from 0.1 rag to 
100 mg/Kg, of a compound of fonnula (I) or a phannaceuti- 
cally acceptable derivative thereof calculated as the free acid. 
Each dosage unit for intranasal administration contains suit- 
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ably 1400 mg and preferably 10 to 200 mg per person. A 
topical formulation contains suitably 0.01 to 5.0% of a com- 
pound of formula (1). 

The daily dosage regimen for oral administration is suit- 
ably about 0.01 mg/Kg to 40 mg/Kg. of a compound of 
formula (I) or a pharmaceutical ly acceptable derivative 
thereof calculated as the free acid. The daily dosage regimen 
for parenteral administration is suitably about 0.001 mg/Kg to 
40 mg/Kg, of a compound of formula (1) or a pharmaceuti- 
cal^ acceptable derivative thereof calculated as the free acid. 
The daily dosage regimen for intranasal administration and 
oral inhalation is suitably about 10 to about 500 mg/person. 
The active ingredient may be administered from 1 to 6 times 
a day. sufficient to exhibit the desired activity. 

It may be advantageous to prepare the compounds of the 
present invention as nanoparticles This may improve the oral 
bioavailability of the compounds. For the purposes of the 
present invention "nano particulate" is defined as solid par- 
ticles with 50% of the particles having a particle size of less 
than 1 ul. mure preferably less than 0.75 \w\ 

The particle size of die solid particles of compound ( 1 )may 
be determined by laser dillraction. A suitable machine for 
determining particle size by laser diffraction is a Lecotrac 
laser particle size analyser, using an HELOS optical bench 
fined with a QUIXEL dispersion unit 

Numerous processes for the synthesis of solid particles in 
nano particulate form are known. Typically these processes 
involve a milling process, preferably a wet milling process in 
the presence of a surface modifying agent thai inhibits aggre- 
gation and/or crystal growth of the nanoparticles once cre- 
ated. Alternatively these processes may involve a precipita- 
tion process, preferably a process of precipitation in an 
aqueous medium from a solution of the drug in a non-aqueous 
solvent. 

Accordingly, in a further aspect, the present invention pro- 
vides a process for preparing compound (1) in nanoparticulate 
form as hereinbefore defined, which process comprises mill- 
ing or precipitation. 

Representative processes for the preparation of solid par- 
ticles in nanoparticulate form are described in die patents and 
publications listed below. 

U.S. Pat. No. 4.826.689 to V1olanto& Fischer. U.S. Pat No. 
5. i 45.684 to Liversidge et al U S. Pat No. 5,298.262 to Na & 
Rajagopalan, U.S. Pat. No. 5.302,401 Liversidge el al US. 
Pat No. 5,336.507 to Na & Rajagopalan. U S. Pat. No. 5.340, 
564 to Illig & Sarpotdar U.S. Pat. No. 5.346,702 to Na Raja- 
gopalan. U.S. Pal. No. 5.352.459 to Hollistcr ct al U.S. Pat. 
No. 5,354,560 to Lovrecich, U.S. Pat. No. 5.384.124 to 
Courteilleetal,U.S. Pat. No 5,429.824 to June. U.S. Pat. No. 
5.503.723 to Ruddy et al, U.S. Pat. No. 5,5 1 0. 1 1 8 to Bosch et 
al, U S. Pat No. 5.51 8 to Urunoet ah U.S. Pat. No. 5.518,738 
to Bickhofl'et al. U.S. Pat. No. 5,534.270 to De Castro. U.S. 
Pat. No 5.536,508 to Canal et al, U.S. Pat No 5.552,160 to 
Liversidge et al, U.S. Pat. No. 5.560,931 to Eickhoff et al, 
U S Pat. No. 5.560,932 to Bagchi et al, U.S. Pat No. 5,565, 
188 to Wong ct al, U.S. Pat. No. 5,573 .536 to Eickhoff et al, 
U.S. Pat. No 5.573.783 to Desicno & Stetsko. U.S. Pat. No. 
5.580,579 to Ruddy et al. U.S. Pat. No. 5.585.108 to Ruddy et 
al U S. Pat. No. 5.587.143 to Wong. U.S. Pat. No 5.591,456 
to Franson et al. U.S. Pat. No. 5.622,938 to Wong. U.S. Pat. 
No. 5,662.883 to Bagchi et al, U S. Pat. No. 5.665.331 to 
Bagchi et al, U.S. Pat. No. 5.7 1 8.9 1 9 to Ruddy et a). U.S. Pat. 
No. 5.747,001 to Wiedmann et al, WO93/25190, W096/ 
24336. WO 97/14407, WO 98/35666. WO 99/65469. WO 
00/18374. WO 00/27369, WO 00/30615 and WO 01/41760. 
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Such processes may be readily adapted for the preparation 
of compound (1) in nanoparticulate form. Such processes 
form a further aspect of the invention. 

The process of the present invention preferably uses a wet 
5 milling step carried out in a mill such as a dispersion mill in 
order to produce a nanoparticulate form of the compound. 
The present invention may be put into practice using a con- 
ventional wet milling technique, such as that described in 
Lachman et al.. The Theory and Practice of Industrial Phar- 

10 macy. Chapter 2, "Milling" p. 45 (1 986). 

In a further refinement, WO02/00196 (SmithKlinc Bcc- 
cham pic) describes awet milling procedure using a mill in 
which at least some of the surfaces are made of nylon (polya- 
mide) comprising one or more internal lubricants, for use in 

i s the preparation of solid particles of a drug substance in nano- 
particulate form. 

In another aspect the present invention provides a process 
for preparing compounds of the invention in nanoparticulate 
form comprising wet milling a suspension of compound in a 

20 mill having at least one chamber and agitation means, said 
chambers ) and/or said agitation means comprising a lubri- 
cated nylon, as described in WO02/001 96. 

The suspension of a compound of the invention for use in 
the wet milling is typically a liquid suspension of the coarse 

25 compound in a liquid medium. By "suspension" is meant that 
the compound is essentially insoluble in the liquid medium 
Representative liquid media include an aqueous medium. 
Using the process of the present invention the average particle 
size of coarse compound of the invention may be up to 1 mm 

3o in diameter. This advantageously avoids the need to pre- 
process Lhe compound. 

In a further aspect of the invention the aqueous medium to 
be subjected to the milling comprises compound ( 1 ) present 
in from about 1% to about 40% w/w, preferably from about 

}s 10% to about 30% w/w, more preferably about 20% w/w. 

Hie aqueous medium may further com pnse one or more 
pharmaceutical ly acceptable water-soluble carriers w hich are 
suitable for steric stabilisation and the subsequent processing 
of compound (I) after milling to a pharmaceutical coniposi- 

Ai • tion, e.g. by spray drying. Pharmaceutical ly acceptable 
excipients most suitable for steric stabilisation and spray- 
drying are surfactants such as poloxamers, sodium lauryl 
sulphate and polysorbates etc; stabilisers such as celluloses 
e.g. hydroxypa^pyl methyl cellulose: and carriers such as car- 

4S bohydrates e g maniutol. 

In a funher aspect of the invention the aqueous medium to 
be subjected to the milling may further comprise hydroxy pro- 
pylmethyl cellulose (HPMC) present from about 0.1 to about 
10% w/w. 

5e The process of the present invention may comprise the 
subsequent step of drying compound of the invention to yield 
a powder. 

Accordingly, in a further aspect, the present invention pro- 
vides a process for preparing a pharmaceutical composition 

55 contain a compound of the present invention which process 
comprises producing compound of formula (1) in nanopar- 
ticulate form optionally followed by drying to yield a powder 
A further aspect of the invention is a pharmaceutical com- 
position comprising a compound of formula (1) or a pharma- 

60 ceutically acceptable deriviate thereof in which the com- 
pound of formula (I) or a pharmaceutically acceptable 
derrviate thereof is present in solid panicles in nanoparticu- 
late form, in admixture with one or more pharmaceutically 
acceptable carriers or excipients. 

65 By "drying" is meant the removal of any water or other 
liquid vehicle used during the process to keep compound of 
formula (1) in liquid suspension or solution. This drying step 
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may be any process for drying known in the art. including 
freeze drying, spray granulation or spray drying Of these 
methods spray drying is particularly preferred All of these 
techniques are well known in the art. Spray dry ing/fluid bed 
granulation of milled compositions is carried out most suit- 
ably using a spray dryer such as a Mobile Minor Spray Dryer 
|Niro. Denmark], or a fluid bed drier, such as those manufac- 
tured by Glatl. Germany. 

In a further aspect the invention provides a pharmaceutical 
composition as hereinbefore defined, in the form of a dried 
powder, obtainable by wet milling solid particles of com- 
pound of formaula (I) followed by spray-drying the resultant 
suspension 

Preferably, the pharmaceutical composition as hereinbe- 
fore defined, further comprises HPMC presenl in less than 
15% w/w, preferably in the range 0 1 to 10% w/w. 

The CB 2 receptor compounds for use in the instant inven- 
tion may be used in combination with other therapeutic 
agents, for example COX-2 inhibitors, such as celccoxib, 
deracoxib, rofecoxib, valdecoxib. parecoxib or COX- 189; 
5-lipoxygenase inhibitors; NSAlD's. such as aspirin, 
diclofenac, indomethacin. nabumetone or ibuprofen; leukot- 
riene receptor antagonists, DMARD's such as methotrexate; 
adenosine Al receptor agonists; sodium channel blockers, 
such as lamotrigine; NMDA receptor modulators, such as 
glycine receptor antagonists; gabapentin and related com- 
pounds; tricyclic antidepressants such as amitriptyline; neu- 
rone stabilising antiepileptic drugs; mono-aminergic uptake 
inhibitors such as venlaiaxine; opioid analgesics; local anaes- - >( , 
thetics; 5HJ 1 agonists, such as triptans, for example 
sumatriptan, naratriptan, zolmitriptan. eletriptan. frovatrip- 
tan. almotriptan or rizatriptan; BP l receptor Hgands. EP 4 
receptor ligands; EP 3 receptor ligands; EP 3 receptor ligands; 
EP 4 antagonists; EP 2 antagonists and KPj antagonists: brady- 35 
kinin receptor ligands and vanilloid receptor ligand, anlirheu- 
matoid arthritis drugs, for example anti TNF drugs e.g. 
enbrel, remicade, anii-lL-1 drugs, or DMARDS e.g. lefluna- 
midc. When the compounds are used in combination with 
other therapeutic agents, the compounds may be admims- 
tered either sequentially or simultaneously by any convenient 
route. 

Additional COX-2 inhibitors are disclosed in U.S. Pat 
Nos. 5.474,995 5,633.272; 5.466,823. 6,310.099 and 6.29K 
523: and in WO 96/25405, W097/38986, WO 98/03484. WO 45 
97/14691, WO99/12930, WOOO/26216, WOOO/52008, 
WO00/3831 1. WO01/58881 and WO02'18374. 

I ne compound of the present invention may be adminis- 
tered in combination with other active substances such as 
5HT3 antagonists. NK-1 antagonists, serotoiun agonists, — 
selective serotonin reuptake inhibitors (SSR1). noradrenaline 
re-uptake inhibitors (SNRI). tricyclic antidepressants and/or 
dopaminergic antidepressants. 

Suitable 5HT3 antagonists which may be used in combi- 
nation of the compound of the inventions include for example 
ondansetron, granisetron, metoclopramide. 

Suitable serotonin agonists which may be used in combi- 
nation with the compound of the invention include sumatrip- 
tan, rauwolscine, yohimbine, metoclopramide. 

Suitable SSRIs which may be used in combination with the 
compound of the invention include fluoxetine, citalopram. 
femoxetine. fluvoxamine. paroxetine, indalpine. sertraline, 
zimeldine. 

Suitable SNRIs which may be used in combination \*ith 
the compound of the invention include vcnlafaxine and 
reboxeline. 
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Suitable tricyclic antidepressants which may be used in 
combination with a compound of the invention include imi- 
pramine, amitriptiline, chlomipramine and nortriptiline. 
Suitable dopaminergic antidepressants which may be used 
5 in combination with a compound of the invention include 
bupropion and amineptine. 

It will be appreciated that the compounds of any of the 
above combinations or compositions may be adnunistered 
simultaneously (either in the same or different pharmaceuti- 
jo cal formulations), separately or sequentially. 

The invention thus provides, in a further aspect, a combi- 
nation comprising a compound of formula (1) or a pharma- 
ceutically acceptable derivative thereof together with a fur- 
ther therapeutic agent or agents. 
15 The combinations referred to above may conveniently be 
presented for use in the form of a pharmaceutical formulation 
and thus pharmaceutical formulations comprising a combi- 
nation as defined above together with a pharmaceutical^' 
acceptable carrier or excipient comprise a further aspect of 
2ft the invention. The individual components of such combina- 
tions may be administered either sequentially or simulta- 
neously in separate or combined pharmaceutical formula- 
tions 

When a compound of formula (1) or a pharmaceutically 
acceptable derivative thereof is used in combination with a 
second therapeutic agent activeagainst the same disease state 
the dose of each compound may differ from that when the 
compound is used alone. Appropriate doses will be readily- 
appreciated by those skilled in the art. 

Determination of Camiabinoid CB1 Receptor Agonist Activ- 
ity 

The cannabinoid CB 1 receptor agonist activity of the com- 
pounds of formula (1) *as detemuned in accordance with the 
following experimental method 

Experimental Method 

Yeast (Saccharomyces cerevisiae) cells expressing the 
human cannabinoid CB 1 receptor were generated by integra- 
tion of an expression cassette into the ura3 chromosomal 
locus of yeast strain MMY23. This cassette consisted of DNA 
sequence encoding the human CB1 receptor flanked by the 
yeast GPD promoter to the 5' end of CB1 and a yeast tran- 
scriptional terminator sequence to the 3* end of CB 1 . MM Y23 
expresses a yeast/mammalian chimeric G-protein alpha sub- 
unit in which the C-terminal 5 amino acids of Opal are 
replaced with the C-lerminal 5 amino acids of human Gai3 
(as described in Brown ct al. (2000). YeasT 161 1-22). Cells 
were grown at 30° C. in liquid Synthetic Complete (SC) yeast 
media (Guthrie and Fink (1991). Methods in Enzymology, 
Vol. 194) lacking uracil, tryptophan, adenine and leucine to 
late logarithmic phase (approximately 6 OD 600 /ml). 

Agonists were prepared as 1 0 mM stocks in DMSO. EC 5o 
values (the concentration required to produce 50% maximal 
response) were estimated using dilutions of between 3- and 
5- fold (BiomekliX. Beckman) into DMSO. Agonist solutions 
in DMSO (1% final assay volume) were transferred into 
black, clear bottom, microtitre plates from NUNC (96- or 
384-* ell). Cells were suspended at a density of 0.2 OD^m! 
in SC media lacking histidine. uracil, tryptophan, adenine and 
6<) leucine and supplemented with 10 mM 3-aminotriazole. 
0.1 M sodium phosphate pH 7 0. and 20 uM fluorescein di-f3- 
D-glucopyranoside (FDGlu). This mixture (50 ul per well for 
384-well plates, 200 ul per well for 96-well plates) was added 
to agonist in the assay plates (Multidrop 384. Labsystems). 
65 After incubation al 30° C. for 24 hours, fluorescence resulting 
from degradation of FDGlu to fluorescein due to exogluca- 
nase. an endogenous yeast enzyme produced during agonist- 
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stimulated cell growth, was determined using a Spectrofluor using a four parameter fit to generate a concentration effect 

microtitre plale reader (Tecan; excitation wavelength: 485 value. Kfticacy (li BMU ) was calculated from the equation 
nm. emission wavelength: 535 nm) Fluorescence was plotted 

against compound concentration and iteratively curve fitted Mui lwt7IOJ xioo o 'o 

using a four parameter fit to generate a concentration effect 5 

value Efficacy (E w „) was calculated from the equation where -n and Min l i«» r ^ .V] arc the htted 

maximum and minimum respectively from the concentration 

^"Maxiw^^ArM^u-vw m MiX itfwior effect curve for compound X, and Max [//r2K(J and 

Min^^oxMH** Min f//LQ10) are the fitted maximum and minimum respec- 

where Max [romjtottM/ A1 and Min IrtWfJMBfh/ A -, are the fitted u , lively from the concentration effect curve for (6aR. 1 0aR)-3- 

maximum and minimum respectively from the concentration ( 1 .r-Dimethylheptyl)-6a.7, 1 0, lOa-tetrahydro- 1 -hydroxy-6. 

effect curve for compound X. and Max |Wr r2, 0J and 6-dimemyl-6H-dibenzolb,d]pyran-9-methanol (HU210; 

Mm |//t-2ioi are me fit1ed maximum and minimum respec- available from Tocris). EquiefTective molar ratio (EMR)val- 

lively from the concentration effect curve for (6uR.10aR)-3- lies were calculated from the equation 

(l.I'-Dimcthylheptyl)-6a. 7. 10. 10a -tctrahydavl -hydroxy-6, |S w 

6^imethyl-6H-diben 2 o[b,d| P yran-9-metlunol (HU210; ' ^"^i^^^oi 

available from Tocns). Hquieffective molar ratio (EMR) val- Where EC ?0 {rompotl „ dX ) > s lhe EC so of compound X and 

ues were calculated from the equation EC 50 [HLr > m is the EC 50 oi HU210. 

Compounds of Examples 1 to 23. 31 to 56. 68. 163-256 

Km - EC M lcorvouMl . xr 'EC^ ^ lesle(J acw)nling lo lllis mel hod had EC.o values 20 to 300 nM 

Where EC S0 [compo , jnd A t is the EC 50 of compound X and " and efficacy values of >50% at the cloned human cannabinoid 

EC wtw ^ IWJ istheEC 5ll oiHU2I0 CB2 receptor 

Compounds of the Examples tested according to this Compounds of Examples 24 to 30 and 73-113. and 257- 

method had EC 50 values>2000 nM and/or efficacy values of 259 tested according to this method had EC 50 values 300 to 

<50% at the cloned human cannabinoid CB1 receptor. 2? 1000 nM or ellicacy values of >50% at the cloned human 

Detemunat.cn of Carcinoid CM Receptor Agonist Activ- "^JSSS^Sto 57-67. 69-72: 1 14-162. and 260- 

,,y _ ,. ,.. 265 tested according to this method had EC 50 values>l 000 

The cannabinoid CB2 receptor agon ,st aclmty of theconi- nM of efficacv ^ pf <5Q% aJ ^ c)[wd hwmn canjlab . 

pounds of formula (I) was determined in accordance with the . ^ receptor 

following experimental method. » M ^ ^ ilhistrative bm not , imiting of 

Experimental Method the embod iments o f the present invent ion. 

Yeast {Saccharomyces cercvisiae) cells expressing the All NMR experimental data was recorded at 400 MHz. 

human cannabinoid CB2 receptor were generated by Integra- Condilions Hardware, and Software used for Mass-directed 

tion oi an expression cassette into the ura3 chromosomal 35 Aittoourificalion 

locus of yeast strain MMY23. ITiis cassette consisted of DNA * 

sequence encoding the human CB2 receptor Hanked by the Hardware 

yeast GPD promoter to the 5' end of CB2 and a yeast tran- Waters 600 gradient pump. Waters 2700 Sample Manager. 

scriptional terminator sequence to the 3' end of CB2. MMY23 Waters Reagent Manager, Micromass 2MD mass spectrom- 

expresses a yeast/mammalian chimeric G-protein alpha sub- 40 cter, Gilson 202 — fraction collector. Gilson Aspec — waste 

unit in which the C-lerminaJ 5 amino acids of Opal are collector 

replaced with the C-tcrminal 5 amino acids of human Gcu3 

(as described in Brown el al. (2000). Yeast 16:11-22) Cells =>°ltware 

were grown at 30° C. in liquid Synthetic Complete (SC) yeast Micromass Masstynx version 3.5 

media (Guthrie and Fink (1991). Methods in Enzymology, 45 Column 

Vol. 194) lacking uracil, tryptophan, adenine and leucine to ph c column use <t is typically a Supclco ABZ+ column 

late logarithmic phase (approximately 6 OD &00 ml). whose dimensions are 1 0 mm internal diameter by 1 00 mm in 

Agonists were prepared as 10 mM slocks in DMSO EC V , length. The stationary phase particle size is 5 urn. 
values (the concentration required to produce 50% maximal 

response) were estimated using dilutions of between 3- and 5u Solvent* 

5-fold (Biomek:FX. Reckman) into DMSO. Agonist solu- A. Aqueous sol vent -Water+0. 1% tannic Acid 

tions in DMSO (1% final assay volume) were transferred into B. Organic solvenfMeCN: Water 95:5+0.05% Formic Acid 

black, clear bottom, microtitre plates from NUNC (96- or Make up solvent ^MeOH: Water 80:20+50 niMol Ammo- 

384-well). Cells were suspended at a density of 0.2 OD^o/ml nium Acetate 

m SC media lacking histidine. uracil, tryptophan, adenine and 55 Needle rinse solvent =MeOH: Water: DMSO 80:10: 10 

leucine and supplemented with 10 mM 3-aminotriazole. Methods 

01 M sodium Phosphate pH 7 0, and 20M fluorescein cb-fJ- arc uscd dcpcnding on thc ana]ytica , rc1cn . 

D-glucopyranoside, (FDGIu). This ™^(50 ul Powell for rf ini They all have a flow 

384-well plates, 200 ul per M rate of 20 ml/min and a 1 5-minute runtime, which composes 

to agonist in the assay plates (Multidrop 384, Labsystenis) 60 f ^ b a ^ , fl ^ 

After incubation at 30° C. for 24 hours, fluorescence resulting ^ re-equilibration step 

from degradation of FDGIu to fluorescein due to exogluca- 7* ^ 0=n _ w/ R 

nase. an endogenous yeast enzyme produced during agonist- Mcthod 1 ^ 1 5-2.2=0-30% B 

stimulated cell growth, was determined using a Spectrofluor Method 2 MDP 2.0-2.8 5-30% B 

microtitre plale readerTecan: excitation wavelength: 485 nm: 65 Method 3 MDP 2.5-3.0=15-55% B 

emission wavelength: 535 nm). Fluorescence was plotted Method 4 MDP 2.8-4.0-30-80% B 

against compound concentration and itera lively curve fitted Method 5 MDP 3.8-5.5=50-90% B 
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REFERENCE EXAMPLE 1 



2-(3 Chlorophenylamido)-4-influoromethylpyrimi- 
dme-5-carboxylic acid benzylamide 



26 



NMR (DMSO-d6) 6 4.47 (2IL d). 7.10 (1H. d), 7.25 (111, 
m).7.36(51 Km). 7.69 (111. d). 7.98 (UK s), 8.89(1 1 Ks). 9.12 
(1H, t), 10.65 (1H. s). 

LC/MS. t-3 23 min, [Mir] 407 and 409. 



(a). To a solution of benzyl 2-chtoro-4-trifluoromethylpy- 
rimidine-5-carboxylate (0.50 g, ex Maybndge) in 1,4-dioxan 
(5 ml) was added 3-chloroaniline (0.85 ml) and the solution 
stirred at room temperature for 1 5 h. 1 .4-Dioxim was removed 
under reduced pressure and ethyl acetate (15 ml) added. The 
solution was washed sequentially with 2N hydrochloric aeid 
( 10 ml) and water (3x10 ml ). dned (MgS0 4 ), evaporated and 
triturated with hexane to aflbrd benzyl 2-(3-chloropheny- 
lamino)-4-trifluoromethylpyrimidine-5-carhoxylate (524 
mg). 

NMR (DMSO-d6) 6 5.35 (2H. s). 7.14 (1H. d), 7.35-7.45 
(61 1, m). 7.68 (II I. m). 7.98 (1 1 K s), 9.13 (III. s). 10.95 (III. 
s). 

LC/MS. t-3.70 min. [MPT] 408 and 410. 




2c 



EXAMPLE 1 

1 -[2-(3-ChlorophcnyIanmio)-4-trifluoromcthy I 
midin-5-yl]- 1 -piperidin-1 -ylmelhanone 



pyn- 




2S 
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(b) To a solution of benzyl 2-(3-chloropheiiylamino)-4- 
trifluoromcthyl-pyrimidine-5-carboxylatc (0.50 g) in cthanol 
(15 ml) was added a solution of potassium hydroxide (205 
mg) methanol (10 ml) and the solution stirred at reflux for 15 
h Elhanol was removed under reduced pressure and w aler ( 1 5 
ml) added. The solution was washed with ether and concen- 
trated hydrochloric acid added to adjust the acidity to pH 1 . 
The precipitated solid was filtered, washed with water and 
dried in vacuo at 50° C to afford 2-(3-chlorophenylamino)- 
4-trirluoromethylpyrimidine-5-carhoxylic acid (366 mg). 

NMR (DMSO-d6 ) 6 7 49 ( 1 H. d ). 7 .7 1 ( 1 H, t). 7.98 (lH.d). 
8.33 (1 H, s). 9.42 ( 1 H, s), 1 1 . 1 5 ( 1 H. s). 1 4.0 (1 H, br s). 

LC/MS. t=3.44 min. [MIT) 318 and 320. 




In a maimer similar to Reference Example 1(c) 2-(3-chlo- 
rophenylamino )-4 -trifluoromethylpyrimidine-5-carboxylic 
35 acid (35 mg) and piperidine (13 pi) afTorded the title com- 
pound (38 mg). 

NMR (OMSO-d6) 6 1.3-1.65 (6H, m). 3.28 (2H. s). 3.6 
(2H. br s). 7.10 (1H, d). 7.37 (1H, I), 7 68 (1H. d), 7.96 (1R 
s). 8.78 (IH.s). 10.55(111. s). 

LC/MS. t 3.63 min. [MH+] 385 and 387. 

EXAMPLE 2 



45 



2-(3 (^hlorophcnylamino-4-trifluoromcthylpyrimi- 
diiie-5-earboxylic acid eye lopentyl methyl-amide 



O CF, 




(c). Lb a solution of 2-(3-chloaiphenylamino)-4-trirluo- 
romethylpyrimidine-5-carboxylic acid (35 mg) in dimethyl- 
lbrraamide (2 ml) was added successively N-ethylmorpho- 
line (42 ul), benzylanune (15 ul). 1-hydroxybenzotriazole 
hydrate (23 mg)and l-(3-dimethylamino-propyl)-3-ethylcar- 
bodiimide hydrochloride (25 mg). The solution was stirred 
for 3 h and allowed to stand overnight. Dimethyl formamide 
was removed under reduced pressure and ethyl acetate (5 ml) 
added. The solution was washed sequentially with 5% 
sodium bicarbonate solution (2.5 ml), water (2.5 ml). 5% 
citric acid solution (2.5 ml) and brine (2x2.5 ml), dried 
(MgS0 4 ) and evaporated to afford the title compound (45 
mg) 



F 



so 




In a manner similar to Reference Example 1(c) 2-(3-chlo- 
rophenylamino)-4-tnfluoromethyl-pyrimidine-5 -carboxylic 
60 acid (100 mg) and cyclopentylmethylamine hydrochloride 
(63 mg, prepared as described in Kelley el al., J Med. Chem., 
40. 3207. (1997)) afforded the title compound (80 mg). 

NMR (DMSO-d6) 6 1 .20- 1 .26 (2H. m). 1 .48-1 .67 (4H. m), 
1 .67- 1 .73 (2H. m). 2.06-2 1 0 (HI. quintuplet). 3.1 5-3.1 8 (211. 
65 l), 7.09 (1H. dl). 7.37 (1H. q). 7.67 (1H. d). 7 96 (1H. d), 
8.60-8.63 (IH. t). 8.79 (1H. s). 10 60 (1H. s). 
LC/MS, 1=3.73 min. IMLT1 399. 
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12XAMPLE 3 



l-[2-(3-Chlorophenylaniino)-4-trifluoromethylpyri- 
midin-5-yl]- 1 -morpholin-4-yl-methanone 



QXUX 



28 



if. 



In a manner similar to Reference Example 1 (c) 2-pheuy- 
lamino-4-triflnoromethylpyriniidine-5-carboxylic acid (32 
ing) and cyclohexanemethylamine ( 1 5 mg) afforded the title 
compound (33 mg). 

NMR (DMSO-d6) 6 0.85-1.0 (2H. m). 1.05-1.3 (3H, m), 
1.5(111. m). 1 .55-1 .8 (5H. m). 3.08 (2H, t ). 7.06 ( 1 H. d). 7.35 
(2H. t), 7.76 (2H, d). 8.56 (ill, t), 8.74 (1H. s). 10 4 (1H. s). 

LC/MS. t=3.66 mm. [MH*] 379 

EXAMPLE 6 

l-[2-(2,3-Dichlorophenylamino)-4-trifluorometh- 
ylpyrimidin-5-ylj-J-morpholin-4-yl-methanone 



In a manner similar to Reference Example 1(c) 2-(3-chlo- 
rophenylamino)-4-trifluorometliylpynmidine-5-carboxylic 
acid (35 mg) and morpholine ( 1 1 .5 afforded the title 
compound (43 mg). 

NMR (DMSO-d6) 6 3.4-3.75 (8H. m). 7.10 (111, d). 7.38 
( 1 H, t). 7.68 (1 H. d), 7.98 ( IH. s), 8.80 ( 1 H, s), 1 0.60 (1 R *) 

LC/MS. t-3.29 mm. [MET] 387 and 389. 

EXAMPLE 4 

2-(3-Chlorophenylamino)-4-trifluoromethylpyrimi- 
dine-5-carboxylic acid cyclohexylmethylamide 



2n 



O F- 




In a manner similar to Reference Example 1(c) 2-(3-chIo- 
rophenylamino)-4-trifluoromethylpyrirnidine-5-carboxylic 
acid (35 mg) and cyclohexanemethylamine ( 1 5 mg) afforded 
the title compound (27 mg). 

NMR (DMSOdO) 6 0.85-1 .0 (2H. m), 1.1-1.3 (3H. m). 1 .5 
(1H. m), 1.55-1.8 (5H, m), 3.06 (2H, t), 7.09 (1H. d), 7.37 
(IH, t), 7.68 (IH, d). 7.97 (IH, s), 8 58 (111. t). 8.79 (1H, s), 
10.6 (IH. s). 

LC/MS. t-3 87 min. [Mir]413 and 415. 

EXAMPLE 5 

2-Phenylamino-4-tnnuoromelhylpyrimidine-5-car- 
boxylic acid cyclohexyl-1 -methyl-amide 



In a manner similar to Reference Example 1(c) 2-(2.3- 
dicWorophenylamino)-4-trimjoromethyl-pyrimidine-5-car- 
boxylic acid (24 mg) and morpholine ( 1 0 ul) afforded the title 
compound (17 mg). 

NMR (DMSO-d6) o 3.4-3.8 (8H. m), 7.40 (IH. t). 7.54 
(IH, d). 7.60 (IH, d). 8.78 (IH. s), 10.15 (IH. s). 

LC/MS, 1-332 min. [Mir] 421 and 423. 



EXAMPLE 7 

l-f2-(2,4-Dichlorophenylamino)-4-trilluorometh- 
ylpyrimidin-5-yl]- 1 -morpholin-4-yI-methanone 





6> 



In a manner similar to Reference Example 1(c) 2-(2.4- 
dichloropheny lamino )-4 -tri fluoromethyl -pyrimidine- 5-car- 
boxylic acid (30 mg) and morpholine (1 0 ul) afforded the title 
compound (31 mg). 

NMR (DMSO-d6)6 3 3-3.8 (8H. m). 7 52 ( 1 H. d of d). 7.68 
(IH. d). 7.76 (IH. d). 8.73 (IH. s). 10.05 (1H ? s). 

LC/MS. 1=3.37 min, [MH*] 421 and 423. 
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EXAMPLE 8 



l-f2-(3.4-Diclilorophenylaraino)-4-irifluoromeih- 
ylpyrimidin-5-yl]-l-morpholin-4-yl-inetlianone 



30 



In a manner similar to Reference Example 1(c) 2-(3-fluo- 
rophenylamino)-4-trifluoromethylpyrimidine-5-carboxylic 
acid (35 mg) and morpholine ( 1 2 ul) afforded the title com- 
pound (31 mg). 

NMR(DMSO-d6) o 3.4-3.8 (8H. m), 6.85 (lH.tofd). 7.37 
(lH.q),7.52(lH,d),7.77(lH.dofl).8.80(lH.s), 10.65(111, 
s). 

LC7MS, t-3.06 min. [MH + ] 371. 

EXAMPLE 1 1 

l-[2-(3-Bromophenylamino)-4-lrifluoromethylpyri- 
midin-5-yrj-l-morpholin-4-y]-me1hanonc 



In a manner similar to Reference Example 1(c) 2-(3,4- 
dichlorophenylamino)-4-trifluoromethyl-pynmidine-5-car- 
boxylic acid (30 mg) and morpholine (1 0 ul) afforded the title 
compound (36 mg). 

NMR (DMSO-d6) 6 3.35-3.8 (8H. m). 7.67 (1H, d). 7 76 
(IH. d of d), 8.22 (1H, s). 8.90 (1H. s), 10 80 (HI, s). 

LC/MS. t=3 45 mia [MH + J 421 and 423. 

EXAMPLE 9 

1 -| 2-(2.5-DicWorophenylamino)-4-trifluorometh- 
ylpyrimidin-5-yl|-] -morphohn-1 -4-yl-mcthanonc 




30 



35 



QXuCk 



In a mamier similar to Reference Example 1(c) 2-(3-bro- 
mophenylamino)-4-trifluoromcthylpynmidine-5-carboxyIic 
acid (35 mg) and morpholine (10 ul) afforded the title com- 
pound (31 mg). 

NMR (DMSO-d6) 6 3.4-3.8 (8H, m), 7.22 (1H. d) ; 7.30 
(1 H. I). 7.71 (1 H. d). 8.1 1 (1H. s). 8.81 (III. s). 10.60 (1 H. s) 

LC/MS, t-3.25 min. [MPTJ 431 and 433. 



40 



EXAMPLE 12 



In a manner similar to Reference Example 1(c) 2-(2.5- 
diclilorophenylamino)-4-trifluoromethyl-pynmtdine-5-car- 
boxylic acid (35 mg) and morpholine (14.5 ul) afforded the 45 
title compound (27 mg). 

NMR (DMSO-d6) 5 3.4-3.75 (8H, in), 7.32 (1H. d of d), 
7.66 (III, d). 7.78 (II I, d). 8.71 (111. s). 1 0.05 (111, s). 

LC7MS. t-3 31 min. [Mil*] 421 and 423. 



EXAMPLE 10 

l-f2-(3-Fluorophenylamino)-4-lrifluoAimelhylpyri- 
midin-5-yI]-l-morpholin-4-yl-methanone 



50 



55 



-[2-(3-Bromopheny]amino)-4-trifluoromethylpyri- 
mtdin-5-yl]- 1 -piperidiii-4-ylmethanone 




GXx. 




65 



In a mamier similar to Reference Example 1(c) 2-(3-bro- 
mophenylamino)-4-trifluororaethylpyriniidine-5-carboxylic 
acid (35 mg) and pipendine (12 ul) afforded the title com- 
pound (3 1 mg). 

NMR (DMSO-d6) o 1.3-1.7 (611. m), 3.26 (211, s). 3.60 
(2H. br s). 7 2 1 ( I H. d). 7.30 ( 1 H. t), 7.70 ( 1 H. d). 8. J 1 ( 1 H. 
s). 8.78(1 H.s). 10.55 (lfis). 

LC/MS, 1=3.57 min. fMH*] 429 and 431. 
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EXAMPLE 13 



l-[2-(3.5-DicMorophenylamino)-4-lrifluorometh- 
ylpyrimidin-5-yl]-i-morpholin-4-yl-methanone 




32 



15 



In a manner similar to Reference Example 1(c) 2-(2,3- 
dichlorophenylamino)-4-trifluoromethyl-pyrimidine-5-car- 
boxylic acid (35 mg) and cyclohexanemethylamine (16 uJ) 
afforded the title compound (30 mg). 

NMR (DMSO-d6) 6 0.85-1.0 (2H. m). 1.1-1.3 (3H. m), 
1 .45 (1 H. m). 1 .55- 1 .8 (5H, in). 3.05 (2H. t). 7.40 ( 1 H. 1). 7.55 
(2H.d). 8.53 (IH.t). 8.65 (1H. s). 10.15 (1H, s). 

LC/MS, t=3.84 min. [MH + ] 447 and 449. 

EXAMPLE 16 

2-(2.4-Dichlorophenybmino)-4-triflouromethylpyn- 
midiue-5-carboxylic acid cyclohexylmethyl -amide 



In a manner similar to Reference Example 1(c) 2-(3,5- 
dichlorophenylamino)-4-tnmioroinethyl-pynmidine-5-car- 
boxylic acid (35 mg) and morpholine (14.5 uJ) afforded the 
title compound (42 mg). 

NMR (DMSO-d6) 6 3.4-3.75 (8H. m), 7.35 (114. s). 7.89 
(2H, s). 8.87 (1H, s). 10.80 (1H, s). 

LC/MS. t-3.52 min. IMirj 421 and 423. 

EXAMPLE 14 

2-(3-Chlomphenylaimno)-4-trifluoromethylpyrimi- 
dme-5-carboxylic acid cyclopentylamide 



30 




In a manner similar to Reference Example 1(c) 2-(3-chlo- 
rophenylamino)-4-trifluoro methyl pyrimidine- 5-carboxylic 
acid (35 mg) and cyclopentylamine (13 uJ) afforded the title 
compound (34 mg). 

NMR (DMSO-d6) 6 1.5 (4H. m), 1.65 (2H, m), 1.85 (2H, 
in), 4. 1 5 ( 1 H. m). 7.09(111, d). 7.36 (1 H, t). 7.67 (1 H. d), 7.97 
(1H, s), 8.55 (1H, d). 8.79 (1H, s), 10.60 (1H. s). 

1 (VMS. t-3.55 nun, [MH*J 385 and 387. 

EXAMPLE 15 

2-(2,3-Dichlorophcny]amino)-4-trifluoromcthylpyri- 
midine-5-carboxylic acid cyclohexylmelhyl-amide 




65 




In a manner similar to Reference Example 1(c) 2 -(2,4- 
dichlorophenylamino)-4-lrifluoromelhyl-pyrimi dine- 5-car- 
boxylic acid (35 mg) and cyclohexanemethylamine (16 uJ) 
afforded the title compound (14 mg). 

NMR (DMSO-d6) o 0.85-1.0 (2H, m), 1.1-1.3 (3H, m). 
1.45 (111. m). 1.55-1.75 (5H, m). 3.05 (2H, t). 7.46 (1H. d). 
7.57 (1H, d). 7 72 (1H. s), 8.53 (1H. t). 8.64 (1H. s). 10.00 
(1H, s). 

LC/MS. 1-3.90 min. [MH*] 447 and 449. 



40 



EXAMPLE 17 

2-(3,4-Dichlorophenylamino-4-trifluoromethylpyri- 
midtne-5-carboxyIic acid cyclohexylmethyl-amide 




In a manner similar to Reference Example 1(c) 2-(3,4- 
60 dichlorophenylamino)-4-trifluoromethyl-pyrimidme-5-car- 
boxylic acid (35 mg) and cyclohexanemethylamine (16 ul) 
afforded the title compound (31 mg). 

NMR(1)MSO-d6)o 0.8-1.0(211, m), 1.1-1.3(311. m). 1.5 
(IH, m), 1.55-1.8 (5H, m), 3.06 (2H. I), 7.62 (1H. d). 7.69 
(1H, d), 8.1 8 (JH. s). 8.59 (1H. t) ? 8.82 (1 H, s). 10.70 (1H. s). 
LC/MS. 1=4.01 min. fMH 4 "] 447 and 449. 
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EXAMPLE 18 



34 



2 -(3 ,5-Dichloropheny I amino)-4 -t rifluoro methyl pyri - 
midinc-5-carboxylic acid cyclohexylmethyl-amide 



NMR (DMSO-d6) 6 0.85- 1 .0 (2H. m). 1 .1-1.3 (3H, in). 1 .5 
(IH. m), 1.55-1.8 (5H, m), 3.08 (211, l). 7.23 (1H. d). 7.31 
(IH, t), 7.71 (1H, d). 8.10 (1H. s). 8.57 (IH, t), 8.80 (IH, s), 
10.60 (1H, s). 

LC/MS, t-3.85 min. [MH + ] 457 and 459 




in 



EXAMPLE 21 

2-(2.6-Dichlorophenylaniiuo)-4-trifluororaethylpyn- 
midine-5-carboxylic acid cyclohexylmethyl-amide 



In a manner similar to Reference Example 1(c) 2-(3,5- 
dichlorophcnylamino)-4-trifiuoromcthyl-pyrimidinc-5-car- 
boxylic acid (35 mg) and cyclohexanemethylamine (16 ul) 
afforded the title compound (30 mg) 

NMR (DMSO-d6) 6 0.85-1 0 (2H. m). 1 . M .3 (3H. m). 1 .5 
( 1 H. m). 1 .55-1 .8 (5H ; m), 3.07 (2H, t). 726 ( 1 H. s). 7.89 (2H. 
s). 8.58 (IH. t). 8.86 (IH, s), 10.80 (IH, s). 

I C/MS. t=4.08 min [Ml l*J 447 and 449. 

EXAMPLE 19 

2-(3-Fluorophenylamino)-4-trifiuoromethylpyrimi- 
dine-5-arboxylic acid cyclohexylmethyl-amide 



20 





30 



In a manner similar to Reference Example 1 (c) 2-(3-fluo- 
rophenyl amino )-4-trifluoromethyl-pyrimidine-5-carboxy lie 
acid (35 mg) and cyclohexanemethylamine (18 ul) afforded 4u 
the title compound (38 mg). 

NMR (DMSO-d6) 6 0.85-1 .0 (2H. m), U -1.3 (3H. m), 1 .5 
(IH, m), 1.55-1.8 (5M. m), 3.09 (2H. t). 6.87 (IH. t ofd). 7.39 
( IH, q). 7.53 (IH. d), 7.78 < 1 H, d oft), 8.59 (I H, t). 8.80 (III. 
s). 10.60 (IH, s) 45 

LC/MS. t-3 68 min, [MH + ] 397. 

HXAMPI I-.2D 

2-(3-Bromophenylamino)-4-trimioromethylpyrimi- 51, 
dine-5-carboxylic acid cyclohexylmethyl-amide 



In a manner similar to Reference Example 1 (c) 2-(2,6- 
dichlorophenylamjno)-4-trifiuoromethyl-pyrimidme-5-car- 
boxylic acid (33 mg) and cyclohexanemethylamine (15 ul) 
afforded the title compound (9 mg). 

NMR (DMSO-d6) 6 0.85-1 .0 (2H, m), 1 .05-1 .25 (3H. m), 
1 .46 (1 H, m). 1.55-1.8 (5H. m). 3.04 (2H y t). 7 39 (IH, l) : 7.59 
(2H. d). 8.56 (2H, m), 10 10 (IH, s). 

LC/MS. T-3.84 min. [MH + ] 447 and 449. 

EXAMPLE 22 

2-(3-Chk)rophenyIamino)-4-trifluommelhylpyrimi- 
dine-5-carboxylic acid (tetrahydro-pyran-4-ylm- 
ethyl )-amide 





In a manner similar to Reference Example 1 (c) 2-(3-bro- 
moplienyIarnino)-4-lrifluoromelhyI-pyrimidine-5-carboxy- 
lic acid (35 mg) and cyclohexanemethylamine (15 ul) 
afforded the title compound (36 mg). 



In a manner similar to Reference Example 1(c) 2-(3-chlo« 
rophenylamino)-4-trifluoromethyl-pyrimidine-5-carboxylic 
60 acid (30 mg) and 4-aminomethyltetrahydropyran (13 mg) 
afforded the title compound (25 mg). 

NMR (DMSO-d6) ft 1.15-13 (2H, m). 1 .62 (2H. d). 1 .74 
(111. m), 3.13 (21 1. 1). 3 27 (21 1. 1). 3.K6 (21 1, d). 7.10(11 1. d), 
7.37 ( 1 H. t). 7.66 ( 1 H. d). 7 97 (IH, s). 8.63 ( 1 H. I). 8.82 (111. 
s). 10.60 (lH,s). 
LC/MS, t=3.22 min. [MH'l 415 and 417. 



65 



Case 1:10-cv-01032-JDB Document 1-1 Filed 06/18/10 Page 21 of 80 



US 7,635,701 B2 
35 36 

EXAMPLE 23 NMR (DMSO-d6) 6 1.6-1.75 (2H. m), 1,9-2.05 (2H, m). 

2.2-2.3 (2H. ml 4.32 (1H. m). 7 10(111. d), 7.37 (1 H, t), 7.67 
2-(3-Chlorophenylammo^^ (]1J d) 7 % (U1 s)j 8 82 (2IJ s) 10 .60 (111. s). 

5 I X7MS, t=3.45 min. [Ml I*] 37 1 and 373. 



dine-5-carboxylic acid cyclobutyl- amide 



F 




In a manner similar to Reference Example 1(c) 2-(3-chlo- 
rophenylamino)-4-trifluoromeihyl-pyrimidine-5-carboxylic 
acid (35 mg) and cyclobulylamine (10 jaI) alTorded (he title 
compound (28 mg). 



EXAMPLES 24 TO 30 

Table 1) gives examples 24 to 30, column 1 gives the 
precursors that were reacted with methyl 2-chloro-4-trifluo- 
romelhyl-pyrimidine-5-carboxylate in a manner similar to 
that in Reference example 1 (a). In a manner similar to that in 
Reference example 1 (b), the carboxylic acid of the resultant 
ester was prepared Finally, in a maimer similar to that of 
Reference example 1(c), the resultant acid product was 
reacted with the precursor of column 2 to provide the final 
product of column 3. 



TABLE 1 



3 - Product 



LC'MS 
t Retention 
lime (nun) 
2 MH* 
J Formula 



24 Aniline 



Pipendine 



25 Aniline 



Morpholine 



l-(2-Phenylammo- 

4-tnfluoromcthyl- 

pyninidiD-5-yl)- 

1-pipendm-l-v!- 

methanDiie 



l-Morpho!in-4-\ 1-1 - 

(2-pherjylamino-4- 

tnfluoromethyl- 

p>rimidm-S-ylV 

methanone 





3 38 
351 



304 
353 

C l6 Hi>F,N/>> 



20 3-ChloroamIiiie Aminoacetomtrile 2-(3-Chioro- 

phcn>lamino)-4- 
tnthioromethv!- 
pvrimidinc-5- 
carboxylic acid 
c>anotncth>l'.uiude 



21 3-Chloroaruline 3.3-Dimethylburyi 2-(3-Chloro- 

amine phenytaminoj-4- 
tnfliitjrjtuei h\l- 
pyrimidioe-5- 
caiboxylic acid 
13.3-dimetJiyt-butyl)- 
imide 




r I8 H 20 J Vi 
F3N4O 
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TABLE 1 -continued 



3 - Product 



LCMS 

1 Relent ion 
time (nun) 

2 MH' 

.i Formal a 



28 3-ChloroaniIme Ncopentylamine 



29 3-Huoroamhne CyclobuMamine 



2-{3-Chloro- 

phe nvl:iirnni) )-4- 

Uifluoromclhvl- 

p\ nmidinc-5- 

cartxvwlic acid 

» 2.2-dimethyl-propvl 

amide 



2-(3-fluoio- 

pbenylamino)-4- 

Uifluoromethvl- 

pvnmidine-5- 

carbcxylic acid 

cyclobiU\l:uiude 




.XX.JX 1 



3 29 
355 



C I6 H 14 F,N 4 0 



30 3.4- Cycloburvlamiiic 
DichloroaniJmc 



2-{3.4-Dich)oro- 
phenvlamuip)-4- 
tn flu orom ethyl - 
pynmidine-5- 
carhnxyhc acid 
cyclobuty Janwde 
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C, 6 H U "C1, 



EXAMPLE 31 

2-(3-Fluorophenylamino)-4-trimjoromeihylpyrimi- 
dine-5-carboxylic acid (tetrahydropyran-4-ylmelhyl) 
amide 



EXAMPLE 32 

2-(3-Bromophenylamino)-4-trifluoroinethylpyrimi- 
dine-5-carboxyhc acid (lelruhydn>pyrdn-4-ylmelhyl) 
amide 






O F— 















11 




In a manner similar to Reference Example 1(c) 2-(3-fluo- 
rophenylamino)-4-trifluoromethyl-pyrimidine-5-carbox>'lic 
acid (35 mg) and 4-aminomethyltetrahydropyran (16 mg) 
afforded ihe title compound (38 mg) 

NMR(1)MSOk16)o 1 15-1.3 (211. m). 1.63 (21 L d). 1.75 
( ]M. m). 3. 1 5 (2H. t). 3.29 (2H. t), 3.86 (2H, d). 6.88 (1 H. td). 
7.38 (HI. q). 7.51 (lH.d).7 76(1 H.dt). 8.64 (lH.t). 8.82 (J H. 
s). 1060(111. s). 

LC/MS. t-3 08min,[Miri 399. 



In a manner similar to Reference Example 1(c) 2-(3-bro- 
mophenylamino)-4-trifluoromethyl-pyrimidinc-5-carboxy- 
60 lie acid (35 mg) and 4-aminomethyltetrahydropyran (13 5 
mg) afforded the title compound (36 mg). 

NMR (DMSO-d6)o 1.15-1.3 (211, m). 1.62 (211. d), 1.74 
(1H. m), 3.13 (2H. t). 3.27 (2H. t), 3.86 (2H. d). 7.23 (1H. d). 
6 . 7.31 (1H. I). 7.71 (lH.d).8.11 (1H. s). 8.63 (1H. 0,8.82(1 H. 
? s). 10.60 (IH.s). 

LC/MS, t 3.26 min. [MH + ] 459 and 461 . 
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EXAMPLE 33 

2-(2.3-Dichlorophenylainino)-4-trifluoromethylpyri- 
midinc-5-carboxylic acid (tetrahydropyran-4-ylm- 

ethyl)amjde 5 




15 



CI 



In a manner similar to Reference Example 1(c) 2-(2.3- 
dichlorophenylarmno)-4-trifluoroniethyl-pyrimidineo-car- 
hoxylic acid (30 mg) and 4-aminomelhyItetrahydropyran ( 1 2 
mg) afforded the title compound (25 mg). 

NMR (DMSO-d6) 5 1 1*1 .25 (2H. ni), 1.60 (2H, d). 1 .72 
(1H. m). 3.11 (2H. 1), 3.26 (2H, t). 3.85 (2H. d). 7.40 (1H. t). 
7.55 (2H. d). 8 60 (IH. t), 8.66 (Hi s), 10.10 (1H. s). 

LC/MS. t-3.29 min, [MH*] 449 aiid 45 1 . 

EXAMPLE 34 

2-(2.4-Dichlorophenylaiuino)-4-trifliioromethyIpyri- 
midinc-5-carboxylic acid (tctrahydropyran-4-yIm- 
ethyl) -amide 




CI 



In a manner similar to Reference Example 1(c) 2-(2,4- 
dichlonjphenylanutio)-4-tnfluoro]nethyl-pyrinudine-5-car- 
boxylic acid (30 mg) and 4-aminomclhyltetraliydropyran ( 1 2 
mg) afforded the title compound (34 mg). 

NMR (DMSO-d6) 6 1 M.25 (2H, m). 1.59 (2H, d). 1.72 
(IH. m). 3.1 1 (2H. t), 3.26 (2H, 1). 3.85 (2H. d). 7.47 (1 H. dd). 
7.57 (IH. d), 7.72 (IH. s). 8 60 (IH. t). 8 65 (IH. s). 10.05 
(lH.s) 

LOMS. t=3.33 mm. [MH + ] 449 and 451. 

Additional Synthesis of Example 34 

2-(2.4-DichJorophenylamino)-4-trifluoromethyI- 
pyrimidine-5-carboxylic acid (ieirahydro-pyran-4- 
ylmcthyl)-amidc 

(a). To a solution of methyl 2-chloro-4-trifluorometlwl- 
pyrimidine-5-carboxylate (0.50 g. ex Maybridge) in 1.4-di- 
oxan (5 ml) was added 2,4-dichloroaniline ( 1 .7 g) and the 
solution stirred under reflux for 7 h. 1 .4-Dioxan was removed 
under reduced pressure and elhyl acetate ( 1 5 ml) added. The 



701 B2 

40 

solution was washed sequentially with 2N hydrochloric acid 
(10ml) and water (3x10 ml), dried (MgS0 4 ), evaporated and 
triturated with hexane to afford methyl 2-(2.4-dicIiIorophe- 
nylamino)-4-trifluoromethylpyrimidine-5-carboxylate (358 
mg). 

NMR (CDC1 3 ) 6 3.95 (3H, s), 7.30 (IH. dd). 7 45 ( 1 H. d), 
8.00 (IH, s). 8.5 (IH, d). 9.05 (IH, s). 
LC/MS. 1-3.74 min. [MH*]366. 




ci 



(b). To a solution of methyl 2-(2.4-dichlorophcnylamino)- 
4-trifluoromelhyl-pyrimidine-5-carboxylate (0.358 g) in 

2S ethanol (8 ml) was added a solution of potassium hydrc>xide 
( 1 90 mg) in ethanol (8 ml) and the solution stirred al reflux for 
24 h Etlianol was removed under reduced pressure and water 
(15 ml) added. The solution was washed with ether and con- 
centrated hydrochloric acid was added to adjust the acidity to 

30 pi 1 1 . The precipitated solid was filtered, washed with water 
and dried in vacuo at 50° C. to afford 2-(2,4-dichIorophcny- 
lamino)-4-trifiuoromethyl-pyrimidine-5-carboxylic acid 
(262 mg). 

35 NMR (DMSO-d6) fc 7 48 (IH. dd), 7.60 (lH.d). 7.73 (IH. 
d). 8.95 (111. s). 1 0.3 (111. s). 13.6 (II I, s). 



41 » 




(c). To a solution of 2-(2.4-dichlorophenylamino)-4-trif- 

50 luoromethyl-pyrimidine-5-carboxylic acid (30 mg) in dim- 
elhylfonuamide (2 ml) was added successively N-elhyluior- 
pholine (33 nl). 4-aniinoraethyltelraliydropyran (12 mg). 
1 -hydroxybenzotriazt>le hydrate (18 mg) and I -(3-dunethy- 

s 5 lamino-propyl)-3-ethylcarbodiimide hydrochloride (20 mg). 
The solution was stirred for 3 h and allowed to stand over- 
night. Dimethylformamidcwas removed under reduced pres- 
sure and ethyl acetate (5 ml) added. The solution was washed 
sequentially with 5% sodium bicarbonate solution (2.5 ml). 

60 water (2.5 ml), 5% citric acid solution (2 5 ml) and brine 
(2x2.5 ml), dried (MgS0 4 ) and evaporated to afford the title 
compound (34 mg) NMR (DMSO-d6) 6 1 20 (2H. m). 1.58 
(21 1, d). 1 .70 ( 1 1 1, m), 3 1 0 (21 i. t), 3.23 (21 1, t), 3.84 (21 1, dd). 

6J 7.46 (111. dd). 7.57 (IH, d). 7.7] (IH, d). 8.59 (IH. 1). 8.63 
(lH.s). 10.00(JH. s) 

LC/MS. I 3.33 min. [MIf ] 449. 
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Additional Synthesis of Example 34 

2-(2.4-Dichlorophenylamino)^-trifluoromethyl- 
pyrimidinc-5-carboxyIic acid (tetrahydro-pyran-4- 
ylmcthyl)-amide 

(a) . To a solution of methyl 2-chloro-4-trifluoromethylpy- 
rimidine-5-carboxylate (70 g, ex Maybridge 22 g, ex Fluoro- 
chem 48 g) in 1.4-dioxan (100 n-1) was added 2,4-dichlo- 
roaniline (1 42 g) and The solution stirred under reflux for 1 0.5 
h. 1.4-Dioxan was partially removed (approx 50 ml) under 
reduced pressure and 2N HC1 (800 ml) added. The mixture 
was stirred with overhead stirring for 3 b and the resulting 
solid filtered onto a sinter. The solid was washed with 2N HC1 
(2x300 ml) and water (4x400 ml) then dried over sodium 
hydroxide in vacuo at 50° C. to afford methyl 2-(2,4-dichlo- 
rophenylamino)-4-trirluoromethyl-pynmidine-5-carboxy- 
late. The solid contained approximately 5% 2,4-dichloroa- 
niline 

NMR (DMSO-d6) 6 3.84 (3H. s). 7 47 (1H. dd), 7.49 (IH, 
d), 7.74 (HI. d), 8.96 (HI, s), 10.45 (III, s). 
LC/MS. t-3 66 min. [MH+] 366. 

(b) . To a solution of methyl 2-(2 ,4-dichl orophenyl amino ) - 

4- tnfluoromethyl-pyrimidine-5-carboxylate (107 g) in 
methanol (700 ml) was added a solution of potassium hydrox- 
ide (50 g) in methanol (700 ml) and the solution stirred at 
reflux for 24 h. Methanol was removed under reduced pres- 
sure and water (800 ml) added. Hie solution was washed with 
ether (3x400 ml. which removed the remaining 2.4-dichlo- 
roaniline) and concentrated hydrochloric acid added to adjust 
the acidity to pH 1. The precipitated solid was filtered, 
washed with 2N HC1 and water until the pH of the filtrate was 
neutral The solid was dried in vacuo at 50° C. to afford 
2-(2,4-dicldoropheiiylamino)-4-trifluoromethyl-pyrimidine- 

5- carboxylic acid (86.9 g) 

NMR (DMSO-d6) 6 7.48 (I H, dd). 7.60 (1 H, d), 7.73 (IH. 
d),8.95(lH. s), 10.3 (IH, s), 13.6 (IH, s). 
LC/MS. t-435 min, [MH*J 352 

(c) . To a solution of 2-(2.4-dichlorophenylamino)-4-lrif- 
luoromethyl-pyrimidine-5-carboxylic acid (86 g) in dimeth- 
ylformamide (800 ml) was added successively N-ethylmor- 
pholine (93 ml), 4 amino methy It etrahydropyran (29.5 g), 
1-hydroxybenzotnazole hydrate (51 5 g)and l-(3-dimethy- 
lamino-propyl)-3-cthylcarbodiimide hydrochloride (56.2 g). 
The solution was stirred for 24 h Dimethyl fbrmamidc was 
partially removed (approx 650 ml) under reduced pressure 
and 5% sodium bicarbonate solution added (3x500 ml, added 
portionwise to control the release of carbon dioxide). The 
mixture was stirred with overhead stirring for 3 h and the 
resulting solid filtered onto a sinter. The solid was washed 
wilh 5% sodium bicarbonate (4x400 ml) and water (3x400 
ml) then dried over sodium hydroxide in vacuo at 50° C. to 
aflbrd the title compound (109.1 g) 



NMR(DMSO-d6)6 1.20(2H.m), 1.58 (2H. d), 1.70 (IH, 
m). 3.10 (2H, t), 3.23 (2H, t), 3.84 (2H, dd), 7.46 (IH. dd). 
7.57 (IH. d), 7 71 (IH. d), 8.59 (1H. t). 8.63 (J II, s). 1000 
(lH.s) 

LC/MS. t-3.41 min, [M1T1449. 

EXAMPLE 35 

2-(2.5-Dichlorophenylamino)-4-trifluoromethylpyri- 
midine-5-carboxylic acid (tetrahydropyran-4-ylm- 
ethyl)-amide 



20 



30 



35 



60 



65 




F CI 




N N 
H 



In a maimer similar to Reference Example 1(c) 2-(2.5- 
dichl orophenyl a mi no) -4 -trill uoromethyl-py riirudine-5-car- 
boxylic acid (50 mg) and 4-aminomethyltetraliydropyran (25 
mg) afforded the title compound (63 mg). 

NMR (DMSO-d6) 6 1.15-1.3 (2H, m). 1.60 (2H. d), 1.72 
(1H. m), 3.12 (2H. I), 3.27 (2R I). 3.85 (2H. d), 7.35 (IH. dd), 
7.59 (IH, d), 7 73 (IH, s), 8.62 (IH, t), 8.70 (IH, s), 10.05 
(111. s). 

LC/MS, t=3.30 min. [MH + ] 449 and 451 . 



EXAMPLE 36 

2-(3.5-Oichlorophenylamino)-4-trifluoromethylpyn- 
midine-5-carboxyhc acid (tetrahydropyran-4-ylm- 
cthyl)-amidc 



50 



55 O 




In a manner similar to Reference Example 1(c) 2-(3,5- 
Dichlorophenylamino)-4-trifluoromethyl-pyrimidine-5-car- 
boxylic acid (50 mg) and 4-aminomelhylietrahydropyran (25 
mg) afforded the title compound (68 mg). 

NMR (DMSO-d6) 6 1 . 1 5- 1 .35 (2H, m), 1 .62 (2H, d), 1 .72 
(IH, m), 3.14 (2H. t), 3.28 (2H. t). 3.86 (2H. d), 7.25 (IH, s). 
7.88 (2H, s), 8.66 (IH, l), 8.88 (IH. s), 10.75 (IH. s). 
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EXAMPLE 37 



2 -(3 -Methoxypkeny lamino)-4-tri fluoromethy 1 pyri- 
midine-5-carboxylic acid (tetrahydropyran-4-ylin- 
ethyl)-amide 



44 

EXAMPLE 39 



2-(3-Bromophenylamino)-4-trifluoronicthylpyrinii- 
dine-5-carboxylic acid cyclopentylmethyl -amide 



10 




OC'lh 




20 



In a manner similar to Reference Example 1 (c) 2-(3-meth- 
i)xyphenylamino)-4-lrilluon.)melhyl-pyrimidine-5-carboxy- 
lic acid (32 mg) and 4-aminomethylletrahydropyran (14.5 
mg) afforded the title compound (29 mg). 

NMR (DMSO-d6) 6 1.1-1.25 (2H. m) } 1.61 (2H. d). 1.74 
(111. m), 3.13 (211.1). 3.27 (21 1, 1), 3.74 (31 1. s). 3.86 (21 1. d). 
6.63 (IH.d), 7.25 (2H. m), 7.53 (IH,s). 8.62 ( I H. t). 8.76 ( 1 R 
s). 10.35 (IH.s). 

LC/MS. t-2.97 min, |Mir|41 1 . 

EXAMPLE 38 

2-(3-Fluorophenylamino)-4-trifluoromethylpynmi- 
dinc-5-carboxylic acid cyclopentylmethyl -amide 



30 



In a manner similar to Reference Example 1(c) 2-(3-bro- 
mophenylaniino)-4-tri fluoromethy l-pyrimidine-5-carboxy- 
lic acid (36.5 mg) and cyclopentylmethylamine hydrochlo- 
nde (1 7 mg) afforded the title compound (28 mg). 

NMR (DMSO-d6) 6 1 .39- 1 .52 (2H. m) ; 1 .69- 1 .90 (4H, m), 
1.90-2.02 (2H, m). 2.34 (1H, quintuplet), 3.4 (2H. t), 7.48 
(111, d). 7.57 (1H. 1). 7.95 (1H. d), 8.37 (1H, s). 8.86 (1H. I). 
902 (I H, s). 10.80 (I H, s). 

LC/MS. t-3.33 min. [MrT] 443 and 445. 



35 



EXAMPLE 40 

2-(2.3-Dichlorophenylamino)-4-influororaethylpyri- 
midine-5-carboxylic acid eye lopentyl methyl-amide 



F 

o r -l 




In a manner similar to Reference Example 1(c) 2-(3-fluo- 
rophenylarnino)-4-trifluoromethyl-pyrimidine-5-carboxylic 
acid (30 mg) and cyclopentylmethylamine hydrochloride ( 1 7 
mg, prepared as described in Kelley et a!.. J. Med. Chem.. 40, 
3207, (1 997)) afforded the title compound (17 mg). 

NMR (DMSO-d6) 6 1 .20- 1 .30 (2H. m), 1.45- 1 .68 (4H. m), 
1.68-1.77 (211, m), 2.1 (111. quintuplet), 3.19 (211. t). 6.89 
( 1 H. dt). 7 40 (1 H. q), 7 54 (1 H, d). 7.78 (1 H, d). 8.64 ( 1 H. t). 
8.80 (IH.s). 10.70 (IH.s) & " 

LC/MS. t=3.53 min. [MH*] 383. 



45 h 




Cl 



In a manner similar to Reference Example 1 (c) 2-(2,3- 
dichlorophcnylamino) -4 -tri fluoromethy 1-pyriniidine- 5 -car- 
boxylic acid (32 mg) and cyclopentylmethylamine hydro- 
chloride (15 mg) afforded the title compound (30 mg) 

NMR (DMSO-d6) 61.15-1 .30 (2H, m). 1 .44- 1 .78 (61 I m), 
2.10(1 H. quintuplet), 3.16 (2H. t), 7.41 (2H, t), 7.54 (1 H. m), 
8.58 (HI. br t). 8.78 (1H, s), 10.10 (1H. s). 

LC/MS. 1=3.71 min. |MH + 1 433 and 435. 
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EXAMPLE 41 



46 



2-(2,4-Dichlorophenylajnino)-4-trifluoromethylpyri- 
midine-5-carboxylic acid eye lopentyl methyl-amide 




In a manner similar to Reference Example 1(c) 2-(2,6- 
dichlorophenylamino)-4-trimioromethyl-pyrimidinc-5-car- 
boxylic acid (32 mg) and cyclopentylmethylamine hydro- 
chloride (15 mg) afforded the title compound (25 mg) 

NMR (DMSO-d6) 61.15-1.30 (2H, m). 1.45-1 .78 (6H. m), 
2.08 (1H, quintuplet), 3.15 (2H, t). 7.4 (1H. t). 7.6-7.68 (2H. 
m), 8.5-8.7 (2H. m). 10.20 (1H, s). 

LC/MS. t=3 49 min. f MH*1 433 and 435. 

EXAMPLE 44 

2-(3.4-Dichlorophenylamino)-4-trifluoromethylpyn- 
midine-5-carboxylic acid cyclopentylethyl-amide 



In a manner similar to Reference Example 1(c) 2-(2.4- 
dichlorophenylaniino)-4-trifluoromethyl-pyriinidine-5-car- 
boxylic acid (32 mg) and cyclopentylmethylamine hydro- 
cliloride (15 mg) afforded the title compound (27 mg). 

NMR (DMSCUI6) 6 1.2-1 3 (2H, m), 1.4-1.79 (6H. m). 
2.10 (1 H, quintuplet). 3.17 (2H, l). 7.50 (Hi d). 7.60 (1 H. d). 
7.75 (1H, d), 8.68 (Hi t), 8.78 (Hi s), 10.10 (1H, s). 

LC/MS. t=3.76 min, |MH*1 433 and 435. 

EXAMPLE 42 

2-(2,5-Dichlorophenylamino)-4-trifluoromethylpyri- 
midine-5-carboxylic acid cyclopentylmethyl-amide 




30 




In a manner similar to Reference Example 1(c) 2-(2,5- 
dichlorophenylamino)-4-lrifluoromelhyl-pyrimidine-5-car- 
boxylic acid (32 mg) and cyclopentylmethylamine hydro- 
chloride (15 mg) afforded the title compound (23 mg). 

NMR (DMSO-d6) 6 1 . 1 5- 1 .30 (2H, in), 1 .45- 1 .79 (6H. m), 
2.08 (1 1 1, quintuplet). 3.18 (21 1. 1). 7 38 (1 1 1. d). 7.62 (11 1, d), 
7.75(1H. s). 8.61 (lH,brt).8.71 (1H, s), 10.05(1H, s). 

LC/MS. t=3 76 min. [MH*] 433 and 435. 

EXAMPLE 43 

2-(2.6-Dichlorophcnylamino)-trifluoromcthylpyrimi- 
dme-5-carboxylic acid cyclopentylmethyl-amide 



In a manner similar to Reference Example 1(c) 2-(3.4- 
diclilorophenylamino)-4-trifluoromethyl-pyrimidine-5-car- 
boxylic acid (32 mg) and cyclopentylmethylamine hydro- 
chloride (15 mg) afforded the title compound (29 mg). 
NMR (DMSO-d6) o 1 12-1.3 (211, m), 1 44-1 8 (611. m), 
35 2.1 (1H. quintuplet). 3.17 (2H. t). 7.62 (1H, brd). 7.72 (1H, 
d). 8.18 (lH.d). 8.60-8.69 (1H. brt).8.83 (1H. s), 1 0.80(1 H, 
s). 

LC/MS, t-3.87 min, [MH+] 433 and 435. 

40 

EXAMPLE 45 

2-(3.5-Dichlorophenylamino)-4-tritiuoromethylpyn- 
midine-5-carboxylic acid cyclopentylmethyl-amide 



so 



o F F CI 

N N CI 




65 



In a manner similar to Reference Example 1(c) 2-(3,5- 
dichlorophenylammo)^-trifluoromemyl-pyrimidine-5-ar- 
boxylic acid (32 mg) and cyclopentylmethylamine hydro- 
chloride (15 mg) afforded the title compound (27 mg). 

NMR (l)MSO-d6) 1.14-1.34 (211. m). 1.45-1.8(611, m), 
2.10 (1H. quintuplet). 3.20 (2H. t). 7.28 (1H, s), 7.91 (2H. s), 
8.6-8.7 (Hi br t), 8.9 (1H, s). 10.75 (Hi s). 

LC/MS, 1=3.94 min, fMH*l 433 and 435. 
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EXAMPLE 46 



2-(3-Methoxyphenylammo)-4-trifluoromethyIpyri- 
midine-5-carboxylic acid cyclopentylmelhyl -amide 




In a manner similar to Reference Example 1 (c) 2-(3-meth- 
oxyphenylamino)-4-tnfluoromethyl-pyKmidine-5-carboxy- 
lic acid (32 mg) and cyclopentylmeihylamine hydrochloride 
(17 mg) afforded the lille compound (21 rag) 

NMR (DMSO-d6) 1.25-1.38 (2H. ra), 1.50-1.85 (6H, m). 
2.15 (I H. quintuplet). 3.25 (2H. c). 3.85 (3H. s), 6.70 (1H, br 
d). 7.26-7.37 (21 1, m ). 7.60 ( 1 1 1. m ), 8.68 ( 1 1 L t ). 8.80 (Ills), 
10.50 (1H, s) 

LC/MS. t-3.46 min. [MFT] 395. 

EXAMPLE 47 

2-(3-Bromophenylamino)-4-trifluoromethylpyrimi- 
dine-5-carboxylic acid cyclobutylamide 




30 



35 




48 



In a manner similar to Reference Example 1(c) 2-(2.3- 
Dichlorophenylamino)-4-trifluoromethyl-pyrimidine-5-car- 
boxylic acid (25 mg) and cyclobutylamine (10 uJ) afforded 
the title compound (20 mg). 

NMR (DMSO-d6) 6 1 .70 (2H, m). ! .97 (211 m), 2.22 (2H, 
m). 4.32 (1H. m), 7.38-7.56 (3H, in), 8.65 (1H, s), 8 80 (1H. 
d), 10.10 (IH.s). 

LC/MS. t-3.48 min, |MH+] 405 and 407. 



EXAMPLE 49 

2-(2.4-Dichlorophenylamino)-4-trifluoRimethylpyri- 
midine-5-carboxylic acid cyclobutylamide 




II 

In a manner similar to Reference Example 1(c) 2-(3-bro- 
mophenylamino)-4-trifluoromethyl-pyrimidine>5-carboxy- 
hc acid (35 mg) and cyclobutylamine ( 1 0 u.1) afforded the title 
compound (30 mg). 

NMR (DMSO-d6 ) ft 1.70 (2H.m). 1 97 (2H. m). 2.22 (2H. 45 
m), 4.32 (1R m), 7.22-7.33 (2H. m), 7.70 (1H, d). 8.10 (1H. 
s), 8.81-8.83 (2H.m). 10.60 (1H. s). 

I (VMS. t=3.47 mm. |Mirj 415 and 417. 

EXAMPLE 48 5 " 

2-(2,3-Dichlorophenylamino)-4-trifluoromethylpyri- 
midine-5-carboxylic acid cyclobutylamide 



In a manner similar to Reference Example 1(c) 2-(2.4- 
dichlorophcnylamino)-4-tnfluoromcthyl-pyrimidinc-5-car- 
boxylic acid (30 mg) and cyclobutylamine (10 ul) afforded 
the title compound (26 mg). 

NMR(DMSO-d6)6 1.70 (2H, m). 1.97(211. m),2.22 (2H, 
m). 4.32 (1 1 I, m), 7.46-7.72 (31 1, m), 8.64 (111. s), 8.80 (111. 
d), 10.00 (1H. s). 

LC/MS. t-3.54 min, [MH + J 405 and 407. 

EXAMPLE 50 

2-(2.5-Uichlorophenylarnino)-4-lrifluoromethylpyn- 
midine-5-carboxyhc acid cyclobutylamide 




In a maimer similar to Reference Example 1(c) 2-(2.5- 
60 dichlorophenylammo)-4-trifluoromethyI-pyriniidine-5-car- 
boxylic acid (50 mg) and cyclobutylamine (19 ul)-afTorded 
the title compound (56 mg). 

NMR (1 )MS()-d6) o 1 70 (21 1, m). 1 .97 (21 1, m), 2.22 (21 1, 
m). 4.30 (1H. m). 7.33-7.73 (3H. in). 8.70 (1H, s). 8.80 (1H. 
d). 10.00 (IH.s). 

I T/MS. 1=3.52 min. |MH*| 405 and 407. 
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EXAMPLE 5 J 



2-(2.6-Dichlorophenylamino)-4-trifluoromethylpyri- 
nndine-5-carboxylic acid N-cyclobutylaniide 




15 



In a manner similar to Reference Example 1(c) 2-(2.6- 
dichlorophenylamino)-4-trifluoromethyl-pynmidine-5-car- 
boxylic acid (30 mg) and cyclobutylamine (10 ul) afforded 
the title compound (34 mg). 

NMR (DMSO-d6) 6 1 .70 (2H. m), 1.97 (2H. m). 2.22 (2H. 
m), 4.30 (1H, m). 7.36-7.60 (3H. m), 8.59 (1H, s), 8.80 (1H. 
d). 10.15 (111, s). 

LC7MS. t-3 24 min, [MH + ] 405 and 407. 

EXAMPLE 52 

2-(3,5-Dichlorophenylamiiio)-4-trifluoromethylpyri- 
midine-5-carboxylic acid cyclobutylamide 




35 



In a manner similar to Reference Example 1(c) 2-(3.5- 
dichlorophenylamino )-4 -tri fiuoromethyl-py ri midine- 5-car- 
boxylic acid (50 mg) and cyclobutylamine (19 ul) afforded 
the title compound (56 mg). 

NMR (DMSO-d6) 6 1 .70 (2H, m). 1 97 (2H, m), 2.22 (2H, 
m). 4.32 (1H, m). 7.25-7.87 (3H. m). 8.85 (1H. d). 8.88 (III. 
s), 10.80 (1H. s). 

ir/MS. t-3 73 min. [Mi r] 405 and 407. 

EXAMPLE 53 

2-(3-Methoxyphenylamino)-4-trifluoromethylpyri- 
midine-5-carboxylic acid cyclobutylamide 



O h h 



In a manner similar to Reference Example 1 (c) 2-(3-meth- 
oxyphenylaiiuno)-4-trifluoromethyl-pyrinudine-5-carboxy- 
lic acid (32 mg) and cyclobutylamine (10.5 ul) afforded the 
title cumpound (27 mg). 



65 



50 



NMR (DMSO-d6) o 1 .70 (2H. m), 1 .97 (2H. m). 2.22 (21 1, 
m). 3.75 (3H. s), 4.32 (1H, m). 7.53-7.87 (4H. m). 8.76 (1H, 
s),8 81 (lH,d), 10.40 (1H, s) 

LC/MS. t-3.20 min. [Mir] 367. 

EXAMPLE 54 

2-(3 ChlorophenylaminoH-trifluoromethylpynmi- 
dine-5-carboxyhc acid eye lobutyl methyl -amide 

10 

(a) A solution of borane-tctrahydroruran complex (1M in 
tetrahydrofuran, 120 ml) was added over 10 min to a solution 
of cyclobulane carhonitrile (8 1 g) [I .ancasler] in dry tetrahy- 
drofuran (20 ml) under nitrogen at room temperature. The 
solution was refluxed overnight then cooled to 20°. Methanol 
(150 ml) was added dropwise over 1 5 mins keeping the tem- 
perature below 25°. then the mixture was cooled to 0° and dry 
hydrogen chloride was bubbled through for 30 min. The 
resulting mixture was rerluxed for 90 min, evaporated and the 
residue re-evaporated twice from methanol. Ether (150 ml) 
20 was added and the resulting solid was filtered off. It was taken 
up in hot isopropanol (50 ml), filtered, and hot acetomtrile (30 
ml) added. The mixture was cooled and the solid filtered oft to 
give the C-cyclobutvlmcthvlaminc hydrochloride (5.7 g) 
NMR (400 MHz.~DMSO-d6) F6382 1 .8 (4H, m), 2.0 (2H. 
25 m), 2.54 (1 H, m), 2.80 (2H. d). 8.0 (3H, br s). 



HC1 



(b) In a manner similar to Reference Example 1(c) 2-(3- 
chlorophcnylamino)-4-trifluoromethyl-pyrimidine-5-car- 
boxylic acid (32 mg) and C-cyclobutylmethylamine hydro- 
chloride (13 mg) afforded the title compound (28 mg) 

NMR (DMSO-d6) b 1 70 (2H, m). 1 .82 (2H. m). 2.00 (2H. 
m), 2.50 (1 H. m), 3 26 (211. ra), 7 08-7.95 (4H, m), 8.55 (1 H, 
t). 8.77 (1H. s). 10.60 (lH.s) 

LC/MS. t-3.56 min. [Mil*] 385. 



40 




EXAMPLE 55 

2-(2.6-Dichlorophenylanuno)-4-trifluonimethyl- 
pyrimidine-5-carboxylic acid (letrahydro-pyran-4- 
ylmethyD-amide 



6( • 




In a manner similar to Reference Example 1(c) 2-(2.6- 
dichlorophenylamino)-4-irifluoromeihyl-pyrimiduie-5-car- 



Case 1 :10-cv-01032-JDB Document 1-1 Filed 06/18/10 Page 29 of 80 



US 7,635,701 B2 



51 



boxy he acid (30 mg) and 4-aminomethyltetrahydropyran (20 
mg, ex Combi Blocks) afforded the title compound (32 mg) 

NMR (DMSO-d6) 6 1.16-1.22 (2H. m), 1.58 (2H. d), 1.70 
( ia m). 3 09 (2H, t), 3.23 (2H. m). 3.84 (2H. d). 7.38 (I H. t), 
7.59 (2a d). 8.61 (2H. m). 10.10 (1H, s) 

LC/MS. t-=3 02 min. Molecular ion observed (Mir)=449 
consistent with the molecular formula C, 8 H, 7 35 CUF^N 4 0 2 



EXAMPLE 56 

2-(3.4-Dichlorophenylamino)-4-trifluoromethylpyri- 
raidine-5-carboxy)ic acid (lelrahydro-pyran-4-ylm- 
ethyl)-amide 




25 



In a manner similar to Reference Example 1(c) 2-(3.4- 
dichlonjphenylaniino)-4-trifluoromethyl-pyrimidine-5-car- 
boxylic acid (30 mg) and 4-aminomethyltetrahydropyran (20 
mg. ex Combi Blocks) afforded the title compound (38 mg), 

NMR (DMSO-d6) 6 1. 1 8-1 .25 (2a m ). 1 .62 (2H. d). 1.74 
(1H, m), 3.1 (2H, 0, 3.25 (2H, m). 3.85 (2a d). 7.60 (1H. t). 
7.69 (UK m). 8.16(111, dd). 8.64 ( 1 1 1, t). 8 84 ( 1 11. s). 1 0.70 

(ia s) 



52 



LC/MS. t=3.45 min. Molecular ion observed (M}T)=449 
consistent with the molecular formula C 18 H 17 N 4 0 : 35 C1 2 F 3 

EXAMPLE 68 

l-[2-(3.4-E>ich!orophenylamino)-4-tnrluorometh- 
ylpyrimidin-5-yl]-l-(morpholin-4-yl)-racthanonc 



10 



In a manner similar to Reference Example 1(c) 2-(3,4- 
dichl oropheny lamino) -4 -tri fluoromethy 1-py rimi dine- 5-car- 
boxyJic acid (30 mg) and morpholine (15 mg, ex Aldrich) 
afforded the title compound (36 mg). 

NMR (DMSO-d6) 6) 3.7 (8H, s), 7.65 (1H. d). 7.75 (HI. 
dd), 8.2 (1H. d). 8.9 (1H, s), 10,80 (ia s) 

LC/MS. t-3.45 min. Molecular ion observed (MH*)-421 
consistent with the molecular formula C 16 ll l3 N 4 0 2 33 CI 2 l ; 3 

Table 2: 

Example 57-67 and 69-73 were prepared in a correspond- 
ing fashion to the above compounds. 



TABLE 2 



C ompoujid Nome 



Mass spec details 

1 Retention lime 

2 MH* 

3 Formula consistent 
with MH* 



*7 2-(Vrhloro-phcnv lamino )-4-tn fluoromethy!- 
p>nnudine-5-carbox\ lie acid cyclohepMamide 




3 7H 
413 

C 19 Il 20 J5 CiF 3 \ J O 



58 2-(3-Chloro-phenylajnmoM-tnfluorometfiyl- 
pynmidme-5-carboxvhc acid [{S)-l- 
(tctraliydro- furaii-2-v -hntet hv I l*aimde 



3 25 
401 

C 17 H )6 ,s CIF 3 N J 0 2 
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TABLE 2-continued 



54 



Compound Name 



Structure 



Mass spec details 

1 Retention Time 

2 MH* 

3 Formula consistent 
with MH* 



59 2-(3-Pliioro-pheiiylainn«3)-4-iriniioriMiiclh>l- 
p\nmidine-5-carbo>ylic icid [(S)-l- 
< tctrahydro- furan- 2-> - Hmcthy I ] -amide 



i 10 
385 

C i7 H, 6 F 4 N 4 0 2 



60 2-(3-Bromo-phen\ !amino)-4-tnftuoromethYl- 
pynmidme-5-carboxylic acid [(S)-l- 
( tetrah> dro- furan-2-yl )methyl ]-amide 



lit y b o 



3 29 
447 

C l7 H, 8l BrFjN.,0 2 



61 2-(VCliloro-plurn> lainino)-4-ir]fliiPronielhyl- 
pVriiiudnjc-5-carboxylic acid ( 1 - 
mcthancsulfon\ l-pjpcndm-4->lmcthyl )- 
amide 




3 22 
492 

CigHii^CIFjNiOjS 



62 2-(2.5-Dichloio-phen>larmno)-4- 

trifhioromethyl-pynmidme-5-carbo\>lic acid 
cyclohcxylmctfiyl-aimde 




3 9U 
447 

c„n„ J »ci J r J N,o 



63 2-(3-Chloro-phen\ laiinnoj-4-lnfluiiromerlivl- 
pynmidjne-5-carboxylic acid (l-ethyl-propyl)- 
ainidc 




3 60 
387 

CpHj^CIFjN/) 
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TABLE 2-continucd 



Compound Name 



Structure 



Mass spec details 
1 Retention Tune 
2MH + 

3 Formula consistent 
with MH* 



64 2 - { 3 -C hloro- phen> lami no >-4-tri fluorometiiyl- 
pynmiduic-5-cajboxyhc acid {tcrt-butylt-amidc 




3 55 
373 

C lh H, A *Ul-,N 4 0 



6*? 2-i3-Chloro-pheny!.unino>-4-tnniKToniethyl- F 



pvriimdmcO-cajbjxylic acid (tetrahvdro- 
pvran-4-vD-amidc 



66 2-{3-Ch)oro-phenylanuno )-4-trifluoromethyl- 
pynmidme-5-carboxyhc acid cyclohexyl-anude 



67 l-[2-0.5-Dichloro-phenylaniino)-4- 

trifluoroiiiethYl-p>rmndin-5->l]-l-(pipcndni- 
l->l)-niethanone 



6V 2-Phcnylammo-4-tjifluoromethyl-p>nmidine- 
5-earhoxyliL acid |2.2-ilinielliYl-pix>pyl)-amide 
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TABLE 2-continued 



Compound Name 



Structure 



Mass spec details 

1 Retention Time 

2 MH' 

3 Fo mm la consistent' 
with MH' 



7u 2-Phcnylajnjno-4-tnfluoromcthvl-p>nmidinc- 
5-carboxytic acid (3,3-dimethy|-but>l)-anude 




3 60 
367 

C 18 H 21 F 3 N 4 0 



71 2-(3-Chlojo-phenylamino;H4-tnfluoromethv I- 
pvriirndine-5-carbox>lic acid (pipendin-4- 
ylmethyD-amide tnfluoroacetate 



72 l-[2-(3-Chloro-phenylamino)-4- 

Uinuoroiucthyl-p_vrinudiii-5-vl]-l-(pipera2iu- 
l-yl)-methanone 




HO 



2 46 
414 

CslI.^CIFjNiO 



0 fr 




HO 



NH 



2 42 

386 

C 16 1I, 5 *C1F ? N 5 0 



73 2-{3-Fluoro-phenylamino)-4- 

uinuoromeUi\1-pvnrnjdi»e-5>carbox>hc aad 

[(RM-ddrAliydm-furdJiO-yllniethvl]- 

amide 



3 in 

385 

C'i7H l6 F 4 Nj02 



Table 3 

Compounds 74 to 87 were prepared according to the con- 65 
ditions described for table 1 . and purified by the method given 
in column Pas follows: 



Method A: refers to the procedure in part (b) of Example 166. 

Method 13 Mass-directed autopurification using the proce- 
dures detailed at the beginning of the experimental 
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Method C Purification using Biotage Chromatography over 
Merck 9385 Silica Gel (25 g) eluting with 1-2% methanol in 
dichloromethane. 

Intermediate A: 4-Aminomethyltetrahydropyran-4-ol 
hydrochloride 



CHiNhVHCI 




15 



60 



To a solution of l.OM lithium aluminium hydride in tct- 
rahydrofuran (20 ml) was added under a nitrogen atmosphere 
a solution of 4-hydroxytetra«hydropyran-4-carbonitrile (0.50 
g, prepared as described in Eiden el a I.. Arch. Pharm., 320, 
348. (1987)) in tetrahydrofuran (2 ml) and the solution stirred 
at reflux for 6 hours. Water (1 ml) and 2N sodium hydroxide 
solution (1 ml) were added cautiously and the resultant solid 
filtered and washed with ether The filtrate was dried 
(MgS0 4 ), evaporated and the residue dissolved in cthanol (3 
ml) and concentrated hydrochloric acid (0.5 ml) added. Sol- 
vent was removed under reduced pressure and the resultant 
solid washed with eiher and dried in vacuo at 40° C, to afford 
the title compound (234 mg). 

NMR (DMSO-d6) 1.45-1.6 (411. m), 2.78 (2H. q), 3.61 
(4H, m). 5.07 (III. br s), 7.89 (3H. br s). 



Fx 1 



V Prodi id 



LCVMS 

1 Retention 
time (mm) 

2 MH*" 

P 1 Formula 



74 1,4- Cyclo- 1.4-Dichlorophcny lam ino-4- 

Dichloro- pentvlamine irifluoromcthy l-p>nmidmc-5- 

aniline (Aldnch) carboxv lie acid cyclopentvlamidc 
(Lancaster) 



7S 3,>- Cyclo- LS-Dichlorophenylarnmo-4- 

Dichloro- pcnt>lamine trifluoromcth\l-p>nmidme-5- 

anihnc (Aldnch) carboxvhc acid evclopcntylamidc 
(Lancaster J 



76 3- Cvclo- 1-MethoxvphenyUmno-4- 

Methoxy- pcntylamme trifluorometh\l-p>rimidine-5* 

aniline (Aldnch) carboxyhc acid cyclopentvlamide 
(I ancaMer) 




A 151 
419 



4 160 
419 

C I7 H I5 ?, C», 
F*N 4 Q 



A 3 08 
381 

C 18 Ii 19 F 3 N J 
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-continued 



Ex i 



3- Product 



LC'MS 

1 Retention 
time (mm) 

2 MH* 

P 3 Formula 



77 2.3- t\clo- 2.3-Dichlorophenylamino-4- 

Dichloro- pentylamme tnfiuoromeJhyl-p>runidjne-5- 

amlinc lAldrich) carbox\ lie acid eye lopenry lamide 
( 1 HiicaMtrr) 



78 3-fhioro- Pipendine 
aniline (Alditcb) 
{Lancaster) 



I * [2 - ( 3 -fiuorophen> 1 am mo )-4- 
uifluoiometiivl-p}rimidin->-\ IJ- 1 - 
pipcridin-1 -vl-mcthanonc 



79 3-chloro- 
amline 
{ Lancaster) 



in 3-bromo- 
.uiiline 
( Lajitastei ) 



81 2,3- 
dtchloro- 
aJlilinc 



82 2.3- 
dichloro- 
anihne 



1 -methane- 1 - [2-i3-chlorophenylamino h4- 

wilfonyl- tnfluoroinet hyl-pvnmidm- 1]- 1 - 

piperazine (4-methanesulfo^ l-pipcrazui-1- 

cUS yh- 

5U8H47) mcthanonc 



R.-l-(tetr3- 2-i3-bromophen\lamino>-4- 

hydro fiiran- tn fluorom et hvl -pynm idine- 5 - 

2-vJ) caiboxvlic acid [R-l- 

inrthylaimntr Uetrah>drofuran-2-yl)methvl]- 

i Lancaster) amide 



Icuahvdro- 

thiopyran- 

4-vlarninc 

JOC 46(22i, 

4376-83 

1981 



(1.1-dioxo- 
) et rahy drtv- 
2H- 

thiopvran-4- 
vl famine 
bvdro- 
chlonde 
WO 

"218380 



2-(2.3-Dictoropbcn>lanuno »-4- 
trifluoromethyl-pvnmidme-5- 
carbox\lic acid (tclralivdro- 
thjopvran-4-yl ) -amide 



2-(2.3 -Dicblorophem lamino}-4- 
lnnuoniniethyl-p>riinidine-5- 
carboxylic acsd 1 1 ,1 -dioxo- 
tetrah> dro- 2H-thiopyran-4-y [y 
amide 




A 3 60 
419 

C J7 H 13 *Cl 2 
F3N4O 



A 3 39 
369 

C t7 H 16 N 4 F 4 0 



A 3 21 
464 

C 1? H J7 CI 3 >F3N S 
0 3 S 



A 3 29 
447 

C 17 H l6 8, Bi 
F,N 1 0 2 



C 3 74 
45 1 

C 17 H, 5 3S Cl,F 3 
N 4 OS 



C 3 29 
483 

CY.H,> Ji 
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-continued 



Ex 1 



3 -Product 



IX MS 
I RrlnrhiUl 
time (mmj 
2MH* 
3 Formula 



83 3-fluoro- cyclo- 
anilinc propvl- 
l Lancaster) methyl- 
atnine 
(Lancaster) 



3-i.hloro- cvclo- 
amluie propyl- 
( Lancaster) rnetbvl- 
amiQf 



(Lancaster) 



2* ( 3 • Fluoro-pbeny lanuno )-4- 
tn fliiororncth>l-pynmidme-5- 
carboxvlic acid cycloprcpylrnethyl- 
amide 



2-{3-Chloro-phrm Uuniiu>)-4* 
tnfluoromethvl-pynmidine-5- 
carboxvlic acid cyclopropvlmcthyl- 
amide 




8< 2.5-Di- 
cliloro- 
amiine 
(ex 

l.ancasier) 



86 3-Huoro- 
aniltne 
(ex 

Lancaster) 



Morpholmc l-|2-{2.5-Djchloro-phenylaniino)- 
lex Aldnch) 4-tji-fluoroii]eth>l-pvnrnidui-5- 
yt]- l-pipert(iin-I-yJ-meth:inone 



I - ^m>no- 2-(3-F!uorophen> 1 -amino )4- 

methyl-1- fluoro- methyl -pvn mid me- 5- 

cvclohexanol carboxvlic acid(l-h>droxv- 

h\ lira- cvcloliex\ I- methyl Jan i ide 
chloride 
« ex Aldnch) 




3 64 

41 y 



3.25 
411 

C ig H 20 F J N J O 2 



87 3-Bromo- 
amline 
(ex 

Lancaster) 



4- Amino- 

methyl- 

tetrahvdro- 

4H-p\ran- 

4-ol 

hydrochloride 
i Intermediate 

A) 

2-(3-Bro- 

mophcnyl- 

amino>-4- 

tiifliiDroni- 

ediyl-pvnmi- 

dine-5- 

carboxylic 

acid (4- 

hydrnxvid- 

rahvdrop>raii- 

4- 

ylmethyOa- 
mide 



Dr 




3 05 
473 

C,»H )S 79 BrF,N 4 



Table 4 

In the following table 4, column 2 gives precursors R 2 NH 2 65 
that were reacted with 2-chloro (trifluoromcthyl )pyrimidinc- 
5-carbonyl chloride in a manner similar to that in part (a) of 



Example 166. The resultant product was reacted with the 
precursor YNH2 of column 3 in a manner similar to that in 
part (b) of Example 166, to provide the final product in 
column 4. 
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Preparation Method A: refers lo the procedure give in pan (b) 
of lixample 166. 

Preparation Method B: This is exemplified by the by Example 
109, 2-chloro-4-trifluoromcthyl-pyrimidin-5-carboxylic acid 
(letrahydropyran-4-ylmethyl)amide (50 mg) and 2-chloro-2- 
cyanoaniline (118 mg) were irradiated in a microwave appa- 
ratus (the model used was the 'Creator', supplied by 'Per- 
sonal Chemistry', operating at 300 Watts), at 190° C. for 30 
min. For examples using this method, the equivalents of sub- 
stituted aniline YNH2 used, and duration of irradiation follow 
in brackets after the method B. 

The column entitled "Prep" refers to the preparation 
method used. 

The product was then purified according to on of the fol- 
lowing methods described below. The column entitled "Pure" 
refers to the purification method used 

Purification method A: refers to the procedure give in part (b) 
of Example 166 

Purification method B: mass directed autopurification using 
the procedures detailed at the beginning of the experimental. 

Purification method C: The reaction was worked up as for pan 
(b) of Kx ample 1 66. and the crude product further purified by 
Biotage chromatography over Merck 9385 silica gel. eluting 
with isohexane/ethyl acetate. 



TABLE 4 



Cvclo- 

hexauemet 

hanamine 



Compound 



P:ep Pnir 



St menu e 



LCMS 

t Retention 

time 

2 MH* 

y Formula 

consistent 

w»ih 



C>tlo- VS-Bis- 
hcxanemet tnfluoro- 
hanamine methvl* 
(Aldnch) phenyl - 
amine 
(Aldnch) 



trifluoro- 
methyl- 
phcn> lainmoh 

4- trirtuoro- 
methyl- 
pvnnudine- 

5- carbo\yJic 
acid 

cyclohcxvl- 
methy I- 
amide 
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TABLE 4-continued 



C'vclo- 
hcxajicmct 
han Amine 

NR 2 I1 2 YHll 2 Compound Prep Pure 



Structure 



LCMS 

1 Retention 
tune 

2 MH* 

3 Formula 
consistent 

with 

Mir 



Cyclo- 

hexanemet 

hanamine 



3-Fluoro- 

5-tri-, 

rluoro- 

methyl- 

pheiiyl- 

amine 

(Supplier 

Apollo) 



2-(3-Fluoro- 

5-tnfluoro- 

meth\ 1- 

phenylamino)- 

4-inflixm>- 

metlr> 1- 

pvnmidinc-5- 

carboxyltc 

acid 

oclohex>l- 

methvl- 

amide 




91 CVlcv 

hexanemet 
hanamine 



3-Bromo- 
5-tn- 
fiuoro- 
methyl- 
phenyl- 
armne 
i Supplier 
Avocado ) 



2-O-Bromo- 
5-tri fluoro- 
mctrrv 1- 
phen>hmint>)- 
4-tn fluoro- 
meth\ I 
pynmidinc-5- 
carbovylic 
acid 

cyclohexvl- 
mel h>l- 
arnide 




Cycle- 2-Chloro- 
hexanemet 3-methyl- 
hanamine phern- I* 
amine 
rwo 

97^41846- 

hvdro- 

genate 2- 

chloro-3- 

nttroto- 

luene) 



2-(2-Chlorn-3- 
mcth\l- 
pbenvlammo)- 
4-tn flucro-me- 
IhvJ- 

pvnnihliiic-^- 

carboxvlic 

acid 

CYclohex\l- 
methv I- 
amide 




3 82 
427 
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TABLE 4 -continued 



Cvclo- 

hex.uiemet 

hanamtnc 





YNH 2 


Compound 


Cyclo- 


4-Chloro- 


2-(4-Chloro- 


hexancmct 


2.6-di- 


2.6-dimcthyl- 


hanamine 


metbyl- 


phenylamino )- 




phenvl- 


4-tnflucro- 




amine 


methv 1- 




i Supplier 


pynnuitme- 




Davos) 


5-carbo\ylic 






acid 






pynmidine- 






5-caxbo\yhc 






acid 


Cyclo- 


3.vdif- 


2-(3,5-Dimioro- 


pentane 


luoro- 


phenylamiiio)- 


media- 


aiuliue 


4-lniluoro- 


namine 


lAldrich) 


methyl- 



Prep Pure 



LCMS 

1 Relent ion 
time 

2 Mir 

3 Formula 
consistent 

with 
MH*" 



95 



pynmidme-5- 
carboxyhc actd 
c>clopent\'l- 
melhyl-amide 




F F 




3 70 
4U 1 

C ia H |V F>NjO 



Cvclo- 


3-Fluoro- 


2-(4- Irifluoro- 


penranc- 


4-(tr>- 


mcthvi-3- 


metha 


fluoro- 


fluoropheiryl- 


namine 


meth>) 


amino)-4- 




amluie 


trifluoro- 




(Fluoro- 


methyl- 




chem) 


pynmidine-5- 






carbo\ylic 






acid 






cyclopenty]- 






meihyl- 






ajnidc 




3 86 
451 

F C.gH.^^O 



4-Amino- 


2.4-Di- 


2-(2.4-Di- 


methy 1- 


fluoro- 


fluorophenyl- 


tora- 


anilinc 


ammo)-4- 


hydro- 


(Lan- 


tnfluoro- 


pyran 


caster) 


mctiiyl- 


(Com hi- 




pvnmidine-5- 


fi locks) 




carboxyhc 






acid 






(tctrahydro- 






pyran-4- 






\imcth\l)- 






amide 




3 03 
417 

fisH^N-A 



99 



4- .Amino- 2-F!ucro- 2-(2-FJuoro-4- 



mcthyl- 

tctra- 

hvdro- 

pvran 

(Combi- 

Blocki) 



4-chloro- 
amline 
(Lan- 
caster) 



chlorophenyl- 

amino)-4- 

tnflnoromethyl- 

pyTimidine-5- 

carboxylic 

acid 

(tctrahvdro- 
pyran-4- 
>lmeth>l)- amide 




3 23 
433 

C. 8 H 17 
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TABLE 4-conlinued 



Cyclo- 

facx^ncnict 

hanamiJie 



NR 2 !I 2 


YNTI 2 


Compound 


Cvclo- 


2-Tn- 


2-(2-Tnfluoro« 


hexajie- 


fluoro- 


meth>l-4-ftuoro- 


rnethana- 


methvl- 


phcnylainino)-4- 


mine 


4-fluoro- 


triftuoro- 


(Lan- 


aniline 


methvl- 


caster) 


<\Ml- 


pynmjdine-5- 




caster) 


carhoxyhc 






acid 






cyclohex>l- 






methyl- 






amide 


Cyclo- 


2-Tn- 


2-(2-Triftuoro- 


hnta.nr- 


fluoro- 


methv 1-4- 


meth- 


methyJ- 


fluorophcn>l- 


amine 


4-fhioro- 


amino)-4- 




mill i 


tnfluoroineltiYl- 




(Lan- 


pvnmidine-5- 




caster) 


carboxylic 






acid 






cyclo- 






butyl- 






methvl- 






amide 


Cyclo- 


2-Chloro- 


2-(2-Chluro- 


butanc- 


4-tri- 


4-tnfluoio- 


meth- 


fluoro- 


meih> Iphenvl- 


amine 


methvl- 


amino)-4- 




aniline 


tnfluoromethjl- 




ilan- 


pynmuiine-S- 




castcr) 


carboxyhc 






acid 






cvclo- 






butyl- 






methv 1- 






annde 


Cvclo- 


2-Ch!oro- 


2-(2-Chloro-4- 


hulane- 


4-cvano- 


cyano- 


meth- 


aniline 


phcnyl- 


amine 


• Lan- 


amino)-4- 




caster) 


tnfluoiemethyl- 






pymniduie-5- 






carboxyhc 






acid 






c>clo- 






butyl-meth> 1- 






amide 


4-Amino- 


2-Tn- 


2-<2-Tnfluoro- 


mcth>l- 


ftuoro- 


mcthv 1-4- 


reto- 


metbyl- 


chlorophcnj 1- 


rt dro- 


4-chloro- 


amino)-4- 


pyran 


aniline 


tnfluoro- 


(Combi- 


(Lan- 


p>mnidjnc-5- 


Dlocks) 


caster) 


carboxyhc 






acid 






(tetrahydro- 






pyran-4- 






>lme11i>l)- 






aindie 



Prep Pure 



Structure 



LCMS 

1 Retention 
time 

2 MH* 

3 Formula 
consistent 

with 

Mir 



100 



101 



102 



103 




334 
4«3 

c iv H i / 
i5 CIF 6 N,0 ? 
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TABLE 4-continued 



Cyclo- 

hexanemet 

hanamme 



NR 2 H 2 


YNHj 


Compound 


Prep 


C>clo- 


2-Tn- 


2-(2-Iriflnoro- 


3 


buryl- 


fluoro- 


mcth>J-4- 


(5 


methvl- 


melbyl- 


bromophenyl- 


equiv. 


amme 


4-bromo- 


ammo)-4- 


45 




anilutc 


Influom- 


nun) 




iLan- 


medryl- 






CdSltTj 


pyriiniJinc-S- 

carboxylic 

actd 

cvclobutyi- 

methyl- 

anude 




Cvclo- 


2-Tn- 


2-(2-Tnfluoro- 


B 


hexyl- 


fluoro- 


methv 1-4- 


(2 5 


nit-thvt- 


methyl- 


bromophenyl- 


equi\. 


4-bromo- 


4-bromo- 


ainmo)-4- 


45 


aniline 


amltnc 


tnfluoroinethyl- 


mm) 


(Lan- 


^ Lan- 


pynmidme-5- 




caster) 


caster; 


carbovyhc 
acid 

cyctohexyN 
meth> I- 
amide 




^-Amino- 


2.3-Di- 


2-(2.3-Difluoro- 




methvl- 


fiuoro- 


phenyl- 




retra- 


aniJme 


annnoM- 




hydro-nl 


(ex 


tnftuoro- 




pyran 


Aldiich) 


metrivJ-p>ri- 




(ex 




midwe-5- 




Combi 




carboxyhc 




Blocks) 




acid 

(terrahydro- 

p>ran-4- 

ylmeth>I>-arrnde 




4- Amuio- 


s-Dilonv 


2-(^-ni!,)nv2- 




meihvl- 


?-melhvl- 


methyl-phenvl- 




rctra- 


amlinc 


amjno)-4-tri- 




hydro-nl 


(ex 


fluoromethyl- 




pvraj) 


Aldnch) 


pvnmidine-5- 




(ex 




carboxyhc 




Coinhi 




acid 




Blocks) 




(tetrahvdjo- 
pvran-4-vl- 
methyU-amide 





Structure 



I CMS 

1 Retention 
time 

2 MIT 

3 Formula 
consistent 

with 

Mir 



in* 



106 




3 89 
527 

CjyHjg 

:i HrF 6 N 4 G 





3 71 

4yy 

^is^n 
s, BrF« 
N 4 0 



364 
417 



^ 64 

429 
C )5> II, 0 



H>9 4-Aimno- 3-Chloro- 



methvl- 


2-cyano- 


tetni- 


aiulinc 


hvdro-iil 


(ex 


pvran 


Lan- 


(ex 


caster} 


Combi 




Blocks) 





:-(3-Chloro-2- 

cyano-phenyl- 

amino)-4-tri- 

fluoromctir> l- 

pyrimidine-5- 

caiboxyhc 

acid 

(leirabydro- 
pyrati-4-vl- 
meth\l)-imide 




3 64 
440 
C| 9 H 17 
J *C1F.,N S 0 2 
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TABLE 4-coniinued 



C>do- 

hexa/icmet 

hanamine 

NR'H 7 



c^iiipoimti 



Prep Pure 



SlruUurc 



I CMS 

1 Relejition 
tune 

2 MFT 

3 Formula 
consistent 

with 
V1H* 



1 1C 4 -Amino- 2-Cliloro- 



niethvl- 

tetra- 

hvdro-nl 

pyran 

(r.\ 

Combi 
Blocks) 



4-methvl- 
anil m 



2-f2-Chloro-4- 

methyl-phenyl- 

amino)-^-tn- 

fluoromethyl- 

p>nmjdme-5- 

carboxylic 

acid 

(tctrahydro- 
p\ran-4-vl- 
methyl)-:imide 



A B 




C- J() Hj 0 
Clf 3 N 4 0 2 



111 4- Ammo- 4-Chlorc- 2-(4-Chbr<v3- A 



mclto I- 
ret ra- 
iled ro-nl 
pyran 
(ex 

C oinhi 
Blocks) 



3- cyan o- 
aiiiltne 



cyano-phein I- 

ainino!-4-tn- 

fluorometliv 1- 

pynmidmc-5- 

carboxvlic 

acid 

(tetrahydjo- 
pvran-4-vl- 
methvtJ-umtde 



HjC 




4-Amjno- 4-ChJon> 2-(4-Ch)oro-3- 



A 13 



methyl- 

tetra- 

hydro-nl 

p>ran 

(ex 

Combi 
Blocks) 



3-CV.llU>- 

a/ulune 



CJ :UliVp)ietiyl- 

ammo }-4- 

fluoromethyl- 

pynmidme-5- 

caiboxyhc 

acid 

(terrahydro- 
pyran-4->l- 
meth\l)-amtde 




■» 22 
440 
C» 9 H„ 
35 C!F;N ? 0> 



113 4-Ammo- 2-ChW5- 2-<2-Chloio-5- 



A B 



c;h. 



nicthvl- 

tet/a- 

hydro-nl 

pvran 

(ex 

Combi 
Blocks) 



nieth))- 
amline 

(tfX 

Aldnch) 



methyl-phenyl- 

ajmno)-4-lri- 

fluoiunitfth} I- 

pvnmidine-5- 

carboxylic 

acid 

(tctrahvdro- 
p>ran-4-\l- 
methyh-amide 




3 28 
429 
C|«H^ 0 
^CIF.^O, 



257 



(C>clo- 
hutyl- 
methyl- 
.umne 



2-Chloro- 
amlinc 



2-(2-Chloro- 

phenyl- 

ammo')-4- 

tnftuoro- 

tnethyl-p\ n- 

midinc-5-car- 

boxxlic 

acid 

cxclobunl- 

methvl- 

amid 



C B 




3 52 
385 

3> ClF ; NjO 
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TABLE 4-continued 



Cyclo- 
hexaiiemet 
hanamine 
NR 2 H 3 \KH 7 



Compound 



Prep Pure 



Structure 



I CMS 

1 Relent khi 
tinie 

2 MH* 

3 Formula 
consistent 

with 
MH f 



258 (Cyclo- 
burvl- 
meth>l)- 
amime 



3-Fluoro- 2-(3-FJuoro-5- 
5-trifluoro- tnfluorc- 
mcthyl- methylphenvl- 
aiuline amino)-4-tn- 
fluoromelh} I- 
pyrirnidinc-5- 
carboxyhc 
acid 

c>cJobulvl- 
methvl- amide 



259 (Cyclo- 5-Chloro- 2-(5-Ch)oro-2- 
buryl- 2-methyl* mcth>Iphcnyl- 
methyl)- aniline amino)-4-tn- 
amime fluoromethyl- 
p>rimidme-5- 
carboxylic 
acid 

eyclohutyl- 
mcthyl-amide 




3 80 
437 



3 61 

399 

C IB H IB 

J> C1F 3 N.,0 



**In Example 103 - Preparation Method B [<< eqim, 15 mm) 

N B Reaction mixture also contained 0 5 m! MeCN and purification method C The product was purified b> trituration v. ith isohexane aftet this 
Method C - As lur method B. but the sol\cm used was 1.4-dioxan not McCN 



TABLE 5 



Compound Name 



Structuje 



Mass spec details 

1 Retention Time 

2 MH*" 

Purification 3 Formula consistent 
method uithMH* 



114 3-Fluorophen\lamino-4- 

tnfinoromethyl-p} rimidine-5- 
ctrhoxylic acid cyclopcnlvl-wnNte 




3 23 
169 

C |7 H 16 F 4 K 4 0 
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TABLE 5-continued 



Compound Name 



Structure 



Mass spec details 

1 Retention Time 

2 MH" 

Purification 3 Formula consistent 
method with MH*" 



115 2.6-Dich!orophcnylammo-4- 
trifluorcmetJiyl-pyrimidinc-5- 
carboxytic acid cyclopentyl-amtde 



116 3-Chlorophen>larmno-4- 
trifiuoromcth> lpynmiriinc-5- 
carboxylic acid <2-ethylbutyl)- 
amide 




3.17 
419 

C I/ H 1 , 35 CI,1-,N 4 0 



3 79 
401 

C lx H^ 5 riF t N 4 0 



117 2-Phemlamino-4-trtfluoromethyl- 
pvrimidin-5-caibox>lic acid 
(2-methoxy-ethyl )-anude 



X.J " 



UN N 




A 2 98 

339 

C n H n F,N 4 0, 



118 2-Phcn\lammo-4-trifluorometh\l- 
pynmidin-5-carboxjlic acid- 
( 2 -( dimethyl -am ino)ethyl J- amide 




2 32 
354 

C l6 H l8 F 3 N 5 0 
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TABLE 5-continued 



Compound Name 



Struct mc 



Mass spec details 

1 Retention Time 

2 MH* 

Punfication 3 Fomiula consistent 
method with MH* 



119 l-(2-(3-ChlorophenYl-amino>-4« 
trifluoro-mcthylpvrimidjn-5-vll- 1 - 
(4-methoxypipenn- 1 -yl 1-methanone 



A.J " 



I IN N 




3 33 
415 

C ia H IH »CN,N 4 0, 



1 20 l.f2-0-Chlorophenvl-amino)-4- 
tnfluoro-mcth> lpyrimidin-5-yl]- l- 
( l.l-dioxothjomorph-olm-4yl )- 
methanone 



I IN N 




A 3 16 

435 

C I6 H I / a CIF,NW 



121 N-(iRM-{l-f2-<3- 

ChJ oropheny lam i no>4- 
trifluoroinethyl -pyrinu di n-5 -y 1 J- 
methanovl } -pYrrohdu)-3- vl }- 
atetamide 



122 N-KS)-l-{l-{2-(3- 

Ch! oropheny lamino )-4- 

tri fluoro methyl -py rum dm-5 - > I J - 

methanoyl } -pyrrol i dm-3 -vl)- 

acetamide 




A 2 91 

428 

C J8 H )7 J$ C1F>N 5 0, 



A 291 
428 

C lt H 17 *CihN 3 0 7 
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Compound Name 



S tincture 



Mass spec details 

1 Retention Time 

2 MH* 

Purification 3 Formula consistent 
method with MH* 



1 23 1 - { l-[2-(3-Chloro-phcnylammo)- 
4-tn-fluoromcthyl-pyrirnidino-yI]- 
ineLhanoyl}-pipendine-4- 
carboxylic acid mcthylamide 




C 2 98 

Sol 1 442 

C lv H lv 3 \'!r,N>0, 



124 2-(3-Chlorophenvl-ammo)-4- 
tnfl uoromcth vl pynm i dine- 5- 
carlx)\ylic acid (4- 
h> drox>tetrahydropyran-4- 
ylmethyll-amide 



IIN N 




A 3 f'O 

429 

C lh H 18 J5 CIF,N,0, 



125 2-(3-Fluorophcn> l-amuioj-4- 
tnfluoromcthylpynmidinc-5- 
carboxvlic acid (1- 
hydroxytetrahy dropy ran-4- 
ylmethyl)- amide 



A J " 



HN N 




A 2 86 

413 

C 1R H l8 F 4 N 4 0, 



126 l-[2-(3-Chlorophen>laminoM- 
tnfluoromethy lp^ nmidin-5-y I)- 
I -(4-metbylpipera2Ui-l -yl)- 
methanone 
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TABLE 5-continued 



Compound Name 



Stnicnire 



Mass spec details 

1 Retention Time 

2 MH* 

Purification 3 Formula consistent 
method with MH* 



127 2-(3-ChIcrophenylamino)-4- 
tnfluoromelhvJ py rim idinc -5- 
carbox>Irc acid (2-metho\y-eth\t)- 
amide 



A J ' 



IIS N 




3 23 
375 

C,,H ia ,5 Ur-,N 4 0, 



128 2-(3-Chlorophenvlamino)-4- 
tritlucruinctliylpynmidinc-5- 
carboxylic acid (2-dimcthylarnino- 
ethyD-aimde 




2 51 
388 

C 1A H, ,"CIF<N s O 



129 2-(3-chlorophenylamino}-4- 
trifluommcThvlp\nmidinc-5- 
carbox>Jic acid f R- 1 - 
(tetrahydrofiiran-2-yl )meth> 1]- 
amide 



HN N 




3 25 
401 



130 2-(PhenyLamino)-4- 

tri fluoromethyl pvntn idine- 5 - 
carboxyhc acid (teuah>dro-p>ran^ 
>lmethv IV amide 




3 01 
381 

C'l g H,yFjNjO> 
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TAB LB 5-continued 



Compound Name 



Mass spec details 

1 Retention Time 

2 MH" 

Purification 3 Foimula consistent 
method with MH* 



1 3 1 2-(2.3-Dichlorophenvlammo)-4- 
tri fluoromcthy I pynmi di nc- 5- 
carbo\>tic acid cyclohcx> lamide 




I IN K 




C 

Sol 2 



3 74 
43> 



112 2-0-rhjo)ophcnylamino}-4- 
tfifluoromcthylpynmidtnc-5- 
carboxjlic acid cyclohexylamidc 



X 



I IN N 





3 56 
383 

C IH H IH h 4 N 4 0 



133 2-{3-BromophenvlaminoH- 
trifliioroiiieth>]pynmidinc-5- 
carboxyht acid cyclohex>lamtdc 




HN N 




A 3 74 

445 

C, s H, a 8l BrF,N 4 0 



134 2-(3-Fluorophenylamino)-4- 
trifluoicmethYJpyrimidine-^- 
carbovvlic acid (tetrahydropyran- 
4*yl h amide 



HN N 





A 3 U6 

385 

Ci7H l0 F 4 N 4 O 2 
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TABLE 5-continued 



Compound Name 



Structure 



Mass spec details 

1 Retention Time 

2 MH* 

Purification 3 Fonnula consistent 
method with MH* 



135 2-(3-Bromophcn>lamino)-4- 
trifluoromcthy)pyrimidinc-5- 
carboxylic acid (teuahvdropvran- 
4-yJ)-amide 




I IN N 




3 25 
447 



:36 2-<2.4-Dich!orophenylArnino)-4- 
tri fluoromcth> lpynrrudmc-5- 
carboxylic acid (tefrahvdropuan- 
4-y|)-amidc 




I IN N 




A 3 33 

435 

C i; H,.- ,5 a,F 4 N,0, 



137 2-(2.4-Dichloropheny!.trmno)-4- 
tnfluoromcthylpynmidinc-5- 
carboxvlic acid cyclohev* hmide 




HN N 




\ 3 79 

433 

r lt H |T *CI,F,N«D 



1 38 2-(3.4-Dichlorophenyl.imino)-4- 
infiuoroinethylpvnmidine-5- 
carbovyhc acid c>clohe\>lamide 




HN N 




A 3 90 

433 

C ls H l ,"CI,F J N. t O 
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TABLE 5-coatinued 



Mass spec details* 
J Retenuon Time 
2 MH* 

Purification 3 Fonuula consistent 
Compound Name Structure method withMH* 



139 2-(2,3-Dichlorophen>lajmno)-4- 
mfluoromcthYlpvnmidinc-5- 
carboxyhc acid 
< 1 e frah ydropy ran-4-y I )- am ide 



14rt 2-(1-riuorophenylamino>-4- 
mmioromcthylpynmidinc-5- 
carboxylic acid-(tetrahydro- 
ihiop> ran-4-yl >-&mide 



141 :-(3-ChIorophcnyIammo)-4' 
trifluoromcthYlpyrimjdinc-5- 
carboxvhc acid (tetrahvdro- 
thiopyrafl-4-\l)-amjde 



142 2-(3-Dromophcnylanuno)-4- 
tri ttuorometh vl pynmidi ne -5 • 
carboxyhc acid (tetrah>dro- 
thiopj ran-4-\ I)- amide 
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TABLE 5-coutinued 



Compound Name 



Structure 



Mass spec details 

1 Rclenlioii Tunc 

2 MH* 

Punfication 3 Formula consistent 
meihotl with MH* 



143 2-(2.4-Dichlorophcnvlamino)-4- 
tri fluoromethy Ipynm ldine- 5- 
carboxyltc acid (teirahydro- 
thiopynui-4-yl)- amide 




HN N 




C 

Scl2 



3 61 
451 

C 17 H l5 3S Cl 2 F 3 N 4 OS 



144 2-(3.4-Dichiorophenylammo)-4- 
tnfluorometh> Ipyrmudine-5- 
carboxylic acid (retrahvdro- 
thiop> mn-4-yl'*- amide 




HN N 




C 3 72 

Sol 2 451 

C )7 II 15 3 Vl 2 F 3 N 4 OS 



145 2-(3.4-DtchlorophcnY!ammo)-4- 
tnfluoromethylpyrirnidine-5- 
carboxvlic acid (l.l-dioxo- 
hexah>dro-l l 6 -thiopyran-4-yl)- 
imirte 




HN N 




C 3 32 

Sol 3 4«3 

C l7 H,s i5 CI 2 F 3 N 4 0,S 



26<> 3-Cbloropbcuvlamino-4- 
trifluo id methyl -py rimidiiie- 
5-carbox>ltcacid 2- 
(hvdroxvpropyl )amidc 




HN N 




3 09 
375 

C 15 II l4 35 CIF 3 N 4 0, 



Compounds 1 14 to 145 were prepared as set out for table 2 and punfied as follows 
Purification Method A as for reference example lc. 

Punfication Method C. The reaction was worked up as in example lc, and the product punfied bv Biotagc chromatography using the 
following solvent systems 
Sol 1 ethyl acetate 

■Sol 2 \% methanol in dichloromcthauc 
Sol 3 2°b methanol in dichloromethane 
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Table 6 



o 




F F 

O 




Preparation Method A: refers to the procedure give in part (b) 
of Example 166. 



55,701 B2 

96 

Preparation Method B: Exemplified by Example 1 54: A mix- 
ture of 2-chloro-4-trimioromethyl-pyrimidin-5-carboxylic 
acid (tetrahydropyran-4-ylmethyl)-amide (50 mg). 3.5-dicy- 
anoaniline (69 mg), and acetonitrile (0 5 ml) was irradiated in 
5 a microwave apparatus (the model used was the 'Creator', 
supplied by 'Personal Chemistry*, operating at 300 Watts), al 
1 80° C. for 60 min. The temperature, duration of irradiation, 
and number of equivalents of the substituted-aniline used are 
given after the method in the table. 

10 Preparation Method C: exemplified by Example J 62: A mix- 
ture of 2-cliloro-4-trifluoromethyl-pyrunidin-5-carboxylic 
acid (tetrahydropyran-4-ylmethyl)-amide (80 mg) and 
4-fluoro-2-(trifluoromethyl)aniline (1 1 1 mg) was irradiated 
. in microwave apparatus (the model used was the 'Creator*, 
l? supplied by 'Personal Chemistry', operating at 300 Wans), at 
190° C. for 45 min. 

Purification was earned out as detailed in the table to give 
the product. 

20 Purification Method A : refers to the procedure give in part (b ) 
of Example 166. 

Purification Method B: mass directed autopurification using 
the procedures detailed at the beginning of the experimental. 

25 Purification Method C. The reaction was worked up as for 
pan (b) of Example 166, and the crude product further puri- 
fied by Biotage chromatography over Merck 9385 silica gel. 
eluting with isohexane/ethyl acetate (7:3). 



E\ Compound Name 



TABLE 6 



Structure 



Pun- LCMS 

Prepa- fica- I Retention time (mm) 

rahon Hon 2 MH" 

Method method 3 Consistent Formula 



146 2-( j-Metbox} -5-trifiuorornethYl- 
pheny lamino )-4-tn fluorom ethy J- 
pyrimidine-5-carboxyhc acid 
cyclohoylmcthyl-anude 



147 2-(4-Chlorc-"?-niothyl-phcnyl.irnino)- 
4-u-ifluoromethyl-pynrmdine-5« 
cajbovylic acid cyclohexyl methyl- 
amide 



148 2-(3-Chloro-4-methyI-phenylimmo)- 
4-tnfluojomethyl -py nm id i ne- 5- 
carboxyhc acid N-cyclohexytmethyl- 
amide 



149 2-(4-Chloro-3-cyano-pheny1ammo)- 
4-t n fli i o romel hy I -py n m id i ne- S- 
caiboxyhc acid cyclohexvimethyl- 
amidc 



F F 
O 



F F 

O 



F F 
O 



xxxo 




li 3 91 
477 

C ?1 H, 2 F 6 N,0, 



B 3 96 
427 

C 20 H 22 "C1F 3 N 4 0 



B 3 92 
427 

C 20 H 22 ,5 ClF3N 4 O 



B 3 76 
438 

CjoHi^'ClFjNjO 



F F 
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TABLE 6-continued 



kx Compound Name 



Struct uic 



Pun- LCMS 
Piepa- fica- 1 Retention time (mm) 
ration tion 2 MIT 
Method method 3 Consistent ronmi la 



(5U 2-{2-Chloro-5-methyl-phenylamino)- 
4- tn fluorometby I -p yrun idine 
carboxyhc acid cyclohexylmethyl- 
amide 



15 1 :(3-Chloro-2.6-dimethy!- 

phenyl unmo )-4-tn rl uoro methv l- 
pyxnnidine-5'Cait»oxylic acid 
cyc!ohex> Jmethvl-anude 



152 :-(3-Chloro-4-tri- 

nut)ri)(iie1}Ktxyplienyl-.uiiiiu))-4- 
tnmioromethyl-pyrimidine-5- 
carboxyhc acid cyclo- 
hexylmcthyl-amide 



■ 153 :-(3-Fluoro-4-m- 

rluoromcth> Iphenyl-am i no ) -4- 
tri fluo romethy 1 -p> nmi di nc- 5 - 
carbovylie acid cyclo-hexylmethvl- 
ajniric 



154 2-(3.5-L)icyano-phenNtajTiino)-4- 
lrifluoromethyl-pyruiudine : 5- 
carboxyhc acid {tetrahydropyraii-4- 
ylmethyl)- amide 



1>5 2-(3-Chloro-2.6-d»- 
meth> Iphenylami no )-4- 
trifluorometbyl-pyrunidine.?- 
carboxylic acid 

(terrahydro-pyran-4->lmclhyl i-amide 




B 3 82 
427 



B 3 76 
441 

C^H^CIF.^O 



A 4 (jU 

497 

Co 0 II 1£) 3 -Cir 6 N 4 O ? 



C 3 89 
46 S 

C, a H„F 7 N 4 0 



B 3 01 
431 

C/oH |7 F,N 6 0 2 



B 3 22 
443 

C> 0 H ?? "C1F,N 4 0, 



156 2-(2-Chloro-6-tnethyl-phenylamino)- 
4-m-ftuoromethyl-pyrtmidine-5- 
uu-hoxyltc acid 

(tetrahydi op\i\ui-4-y!meth> D-amidc 



1 >7 2-(2-Chhm>-3Huetliyl-phcn>lamino)- 
A-tn-fluoTomethyl-py r umdine-**- 
caibox>hc acid 

(tetrahydropyran-4-ylmethyl )-amide 




B 3 05 
429 

<^H, 0 < S CIF,N 4 O, 



B 3 27 
429 

C I5 H^CIF 3 N 4 O a 
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TABLE 6-continued 



kx Compound Name 



Pun- LCMS 

Piepa- fica- 1 Retention time (mm) 

ration uon 2 Mil* 

Method method 3 Consistent hormula 



158 :-<4-Chloro-2.6- 

cimeth>!phenyianuno)-4- 
trifluoromethyl -p> nmidine-5- 
caiboxyhc acid (tetrahydrop\ran- 
4-)lmelli>l)-ainide 



I >9 2-< , 5-Chioro-2-sulfanio>lphenyl- 
ammo)-4-anuno )-4-tfi tluoiomcthy 1- 
pyrimidine-5-carbo\y lie acid 
( letiahydropyran-4-ylmethy 1 )-amide 



160 :-(2-Huoro-4- 

tnfluoiometlivlphen\ lamino )-4- 
trifluoromethyl -pynnu dme-**- 
carbovyhc acid cvclohutylmethyl- 
amide 



161 2-<2-Chloro-4- 

tnflucromcthylphcnvlamino )-4- 
rrirluoromclhYl-pvnnudine-5- 
twboxylic acid cjclohexvlmethyl- 
amidc 



162 2-(2-TnfluoromethyJ-4- 
fl»orupli<:nylainina)-4- 
tjriflucrometh>l-pyiimjdine->- 
earboxylic acid (tcirahvdro-pyran- 
4-ylmeth>l)amide 



261 2-<2-Fluoro-4- 

trkftuoromcUiylphciivhuuiuaK- 
irifluoiomcthyI-pyruTiidine-5- 
carbowhc acid ftetraliYdropvran- 
4-ylmeth>l)-amide 
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TABLE 6-continucd 



hx Compound Name 



Structure 



Pun- LCMS 
Prepa- fica- 1 Retention time (mi n) 
ration tion 2 Mil* 
Method method 3 Consistent Formula 



262 2-(3,5- 

Bistn ftuoromethy lp heny I amino )- 
4 -tn fluoromethy 1-pynm i dine- 5- 
carboxylic acid cyclobutylmeihyl- 
amitfe 




180\ 



mu 

H \ 3 Icnts 



B Molecular ion observed 
|M - H|"48> consistent 
with molecular formula 



EXAMPLE 163 

2-(3-Methox> , phenylaniino)-4-trifluoromethyl-pyri- 
midine-5-carboxylic acid cyclohexylmethyl-amide 



F 



O F F 




In a manner similar to Reference Example 1 (c) 2-(3-meth- 
oxyphenylamino)-4-lrir]uoro-methylpyrimidine-5-carboxy- 
lie acid (32 mg) and cyclohexanemethanamine (16 ul. ex 
Lancaster) afforded the title compound (28 mg). 

NMR (DMSOd6) 6 0.85-1 0 (2H, m). 1.1-1.25 (3H, m). 
1 .5 (1 H. m), 1 .55-1 .75 (5H, m). 3.06 (2H. I), 3.74 (3H, s), 6 63 
(1H. d). 7.2-7.3 (2R m). 7.54 (1H. s), 8.57 (1H. t). 8.74 (1R 
s). 10 35(111, s). 

LC/MS. t-3 57 min. Molecular ion observed [MII + ]=409 
consistent with the molecular formula C 20 H 23 F,N 4 0 2 . 

EXAMPLE 164 

2'(3-Chlorophcnylamino)-4-trifluoromethyl-pyrimi- 
dine-5-carboxylic acid ( 1 -hydroxycyclohexylm- 
ethyl)-amide 



F 




In a manner similar to Reference Example 1(c) 2-(3-chlo- 
n.>phenyIamino)-4-lrinuortvmelhy]pyrimidine-5-carboxylic 



acid (32 mg) and 1 -aniinomethyl-1 -cyclohexanol hydrochlo- 
2s ride (20 mg. ex Aldrich) afforded the title compound (29 mg). 
NMR(DMSO-d6)ol.3(lH.m) ; 1 4-1 5(7H.m).l 6(2H. 

m), 3.28 (2H. d). 4.34 ( 1 H. s). 7.16(1 H, d), 7.43 ( 1 H, t), 7.73 

(111 d). 8.04 (1H, t). 8 51 (1 PL t), 8.91 (1H, s). 10.65 (1H. s). 
30 LC/MS, t=3.39 min. Molecular ion observed [M-H]" 427 

consistent with the molecular formula C 10 H 20 35 C1F,N 4 0 2 

35 EXAMPLE 165 

2-(3-BR>nK>phcnylamino)-4-trifluoromethyl-pyrimi- 
dine-5-carboxylic acid (1-hydroxycyclohexylm- 
ethyl)-amide 

41) 



F 




s _ In a manner similar to Reference Example 1 (c) 2-(3-bro- 
mophenylanuno)-4-trirluoro-mcthylpyrimidinc-5-carboxy- 
lic acid (36.5 mg) and 1 -aminomethyl- 1 -cyclohexanol hydro- 
chloride (20 mg. ex Aldrich) afforded the title compound (28 

60 ni8) ' 

. NMR (DMSO-d6) 6 1 .25 (1H, m), 1 .35-1 .45 (7H, m). 1 .6 
(2H, m). 3.23 (2H. d). 4.28 (1 H. s), 7.23 (1H, d). 7.31 (1H, t), 
7.71 (111. d). 8 12 (HI. s). 8.45(111, t), 8.85(111. s). 10.55 
65 (1H. S >. 

LC/MS. 1=3.43 min. Molecular ion observed [M-H]"=471 
consistent with Ihe molecular formula C, y H 2n 79 BrF,N 4 0 2 . 
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EXAMPLE 166 



2-(3 Chlom-4-miorophenyIamino)-4-trifluorom- 
ethyl-pyrimidine-5-carboxylic acid cyclohexylm- 
ethyl-amide 

(a). To a solution of 2-chloro-4-tri fluoromethyl-pyrimidin- 
5-carbonyl chloride (750 mg, ex Maybridge) in dichlo- 
romethane (15 ml) at -400 was added dropwise over 30 
minutes a solution of cyclohexanemethanamine (0.35 ml, ex 
Lancaster) and triethylamine (0.41 ml) in dichloromethane 
(15 ml). Dichloromethane was removed under reduced pres- 
sure and ethyl acetate (20 ml) added. The solution was 
washed sequentially with water, 5% sodium bicarbonate 
solution and water, dried (MgS0 4 ). evaporated and triturated 
with ether: hexane to afford 2-chloro-tnfluoromethyl-pyrimi- 
dinc-5-carboxylic acid cyclohexylmcthyl -amide (666 mg). 

NMR (DMSO-d6) 6 0.85-1.0 (2H, m). 1.1-1.25 (3H, m), 
15(1 H. m), 1.55-1 .75 (5H. m), 3. 1 2 (2H. t). 8 75 ( 1 H. t). 9 1 8 
(1H. s). 

LC/MS. t-3.31 min. Molecular ion observed [MrT]-322 
consistent with the molecular formula C 13 H I5 - ,S C1F 3 N,0. 




30 



(b) To a solution of 2-chloro-4-tnmioromethyl-pyrimi- 
dine-5-carboxylic acid eye lohexyl methyl -amide (100 mg) in 
1.4-dioxan (I ml) was added 3-chloro-4-fluoroaniline (228 
mg. ex Lancaster) and the solution stirred at reflux for 4 hours. 
Dioxan was removed under reduced pressure and ethyl 
acetate (5 ml) added. The solution was washed sequentially 
with 2N hydrochloric acid (2x3 ml) and water (3x3 ml), dried 
MgSOJ. evaporated and triturated with isohexane to afford 
the title compound (107 mg). 

NMR (DMSO-d6) 6 0.85-J.O (2H. m). 1.1-1.25 (311, m). 
1.45 (I I Km), 1 6-1 75 (51 l,m), 3.06(21). t). 7.25 ( 11 l,t), 7.43 
(1H. t). 7.56 (1H, t). 8 56 (1H, t), 8 69 (111. s). 10.20 (1H, s). 

LC/MS. t-3 81 min. Molecular ion observed [MrT]-431 
consistent with the molecular formula C 19 H l9 - ,s CTF 4 N 4 0. 



104 

EXAMPLE 167 



2-(3-Chloro-2-fluorophenylamino)-4-trifluorom- 
ethyl-pyrimidinc-5-carboxylic acid cyclohex 
lmethyl -amide 




20 



In a manner similar to Example 166(h). 2-chloro-4-lnfluo- 
romethyl-pyrimidine-5-carboxylic acid cyclohexylmethyl- 
amide (100 mg) and 3-chloro-2-fluoroaniline (230 mg, ex 
Acres) afforded the title compound (101 mg). 

NMR (DMSO-d6) 6 0.85-1.0 (2H. m), 1.1-1.25 (3H. m). 
1.5 (I H, m), 1 .6-1 8 (5H. m), 3.08 (2H. t). 7.43 (IH. t), 7.67 
(1 H, m), 8.07 ( 1H. d), 8.58 (1 H, t), 8.80 ( 1 H. s), 1 0.60(1 H. s). 

1 X7MS. t-3.71 min. Molecular ion observed |MI TJ-431 
consistent with the molecular formula C, 9 H, 9 35 CIF 4 N 4 0 



35 



EXAMPLE 168 

2-(5-ChIoR)-2-f)uorophenyiamino)-4-lrinuuR>m- 
ethyl-pyrimidine-5-carboxyhc acid cyclohexylm- 
ethyl-amide 





60 



65 



In a manner similar to Example 166(b). 2-chloro-4-tnfluo- 
romethyl-pyrimidine-5-carboxylic acid cyclohexylmcthyl - 
amide (100 mg) and 5-chloro-2-fluoroaniline (230 mg. ex 
Avocado) afforded the title compound (1 16 mg). 

NMR (DMSO-d6) 6 0.85-1.0 (2H. m). 1.1-1.25 (31 K in), 
1 .5 (1 H. m). 1 .6-1 .75 (5H, m), 3 07 (2H. t). 7.29 (1H. m). 7.36 
( 1 1 1, t). 7.77 ( 1 1 T. d of d). 8.57 ( 1 II, t ). 8.72 ( 1 1 1, s). 10.15(111, 
s). 

LC/MS. 1-3 73 min. Molecular ion observed |MH*]=431 
consistent with ihe molecular formula C^H^^ClFjN^O. 
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EXAMPLE 169 



2-(3.5-Difluorophenylainino)-4-trifluoromethyl-5- 
caiboxylic acid cyclohexylmethyl-aniide 



106 

EXAMPLE 17] 



2-(3-Cyanophenylamino)-4-trifluororaethyl-pyruin- 
dine-5-carboxylic acid cyclohexylmethyl-amide 





In a manner similar to Example 166(b) 2-chloro-4-trifluo- 
roniethyl-pyrimidine-5-carboxylic acid cyclohexylmethyl- 
amide (100 mg) and 3,5-difluoroaniline (200 mg. cx Lan- 
caster) afforded the title compound (1 10 mg). 

NMR (DMSO-d6) 8 0.85-1.0 (2H, m). 1.1-1 25 (3H, m). 
1 .5 (1 H, m), 1 .6-1 .75 (5H, m), 3.09 (2H, t), 6 89 ( 1 H, t). 7 54 
(2H. d), 8.60 (1H. I). 8 85 (1H, s). 10 80 (1H, s) 

LC/MS. t=3 74 rain. Molecular ion observed [MH + ]-415 
consistent with the molecular formula C, 9 H 19 F,N 4 0. 

EXAMPLE 1 70 

2-(4-Chloro-2-triiiuoromethylphenylamino)-4-trif- 
luoromethyl-pynmidine-5-carboxylic actd cyclo- 
hexylmethyl-amide 




In a manner similar to Example 166(b) 2-chJoro-4-trifluo- 
romcthyl-pynmidinc-5-carboxylic acid cyclohcxylmcthyl- 
amide (80 mg) and 4-chloro-2-trimioromethylaniluie (107 
mg, ex Lancaster) afforded, after purification by mass-di- 
rected autopreparation technique, the title compound (6 mg). 

NMR (DMSO-d6) 5 0.85-1.0 (2H. m), 1.1-1.25 (3H, m), 
1.5 (1H, m), 1.55-1.75 (5H. m), 3.06 (2H, t). 7.76 (1H, d). 
7.88(ll,d),7.97(IILs),8.56(llf.t).8 70(HLs),10.]5(HL 
s). 

LC/MS. t=3.97 min, Molecular ion observed [MH*]=481 
consistent with the molecular formula C^.H^^CIFJ^O. 



To a solution of 2-chloro-4-trifluoromethyl-pyrimidine-5- 
20 carboxylic acid cyclohexylmethyl-amide (50 mg) in acetoni- 
trile (0.5 ml) was added 3-aminobenzonitrile (92 mg, ex 
Aldrich) and the solution heated at 200° C. under microwave 
conditions for 45 minutes. Acetonitrile was removed under 
15 reduced pressure and ethyl acetate (5 ml) added. The solution 
was washed sequentially with 2N hydrochloric acid (2x3 ml) 
and water (3x3 ml), dried (MgS0 4 ), evaporated and the resi- 
due purified using silica gel chromatography with 1:1 ethyl 
acetate:isohexane to afford the title compound (37 mg). 

NMR (DMSO-d6) 8 0.85-1.0 (2H, m), 1.1-1.25 (3H, m). 
1.5 ( 1 H, m) 5 1 .6-1 .8 (5H. m), 3.08 (2H. t), 7.50 (1 H. d). 7.57 
(1H. t), 8.00 (1H. d). 8.25 (1H, s), 8 59 (1H. t), 8.83 (1H. s), 
10.75 (III. s). 

LC/MS. t-3.51 min, Molecular ion observed [MH*]~404 
consistent with the molecular formula C^tLoF-jNjO. 



30 



40 



EXAMPLE 172 

2-(3-Cyanophenylamino)-4-tritluoromethyl-pyrmii- 
dinc-5-carboxylic acid (tctrahydropyran-4-ylm- 
ethyl)-amide 




In a manner similar to Reference Example 1(c) 2-(3-cy- 
anoplienylamino)-4-trifluoro-metliylpyrimidine-5-carboxy- 
lic acid (32 mg) and 4-aminomethyItetrahydropyraii ( 1 4 mg, 
60 ex Combi Blocks) afforded the title compound (26 mg). 

NMR (DMSO-d6) 6 1 . 1 5-1 .25 (2H. m), ) .62 (2H. d). 1 .74 
( 1 H, m), X 1 4 (2H, t), 3.27 (2H, t), 3 86 (2H, d of d). 7.50 ( 1 H. 
d), 7.57 (III. t), 8.00(1 1 Ld). 8.26 (lll.s). 8.65 (lll.t),8.85 
(1H. s). 10.70 (1H, s). 

LC/MS. t=2.94 min. Molecular ion observed [MIT] 406 
consistent with the molecular formula C 1V H 18 F_,N 5 0 2 . 



65 
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EXAMPLE 173 



108 



2-(3-Cyanophenylamino)-4-trifluoromethyl-pyriini- 
dine-5-carboxylic acid cyclopentylmethyl-amide 




In a manner similar to Reference Example 1(c) 2-(3-cy- 
anophenylamino>4-trifluoro-methylpyrimidine-5-carboxy- 
lie acid (32 mg) and cyclopentanemethanamine hydrochlo- 
ride (1 7 mg) afforded the title compound (16 mg). 

NMR (DMSO-d6) 6 1 .20- 1 .30 (2H. m), 1 .45- 1 .6 (4H. m), 
1.65-1.75 (2H. m), 2.08 (IH, quintuplet), 3.19 (2H. t). 7.50 
(1H, d), 7.57 (1H, t). 8 00 (1H, d). 8.25 (1H, s). 8.63 (1H. t). 
8.82 (IH. s), 10.70 (IH, s). 

LC/MS. t=3.42 mm, Molecular ion observed [MH*>390 
consistent with the molecular formula C 19 H,„F,N 5 0 

EXAMPLE 174 

2-(4-Cyanophenylamino)-4-trifluoromelhyl-pyrimi- 
dine-5-carboxylic acid cyclohexylmethyl-amide 



In a maimer similar lo Reference Example 1 (c) 2-(4-cy- 
anophenylaminoH-fifluoro-memylpyrimidine-S-carboxy- 
lic acid (32 mg) and 4-aminomethyltetrahydropyran ( 1 4 mg, 
ex Combi Blocks) afforded the title compound (6 mg). 

NMR (DMSO-d6) 5 1.15-1 25(2H.m), 1.60 (2H. d), 1.75 
(IH, m). 3. 1 4 (2H, t), 3.27 (2H. t), 3.86 (2H. d), 7.82 (2H. d), 
7.97 (2H. d). 8.67 (IH. t). 8.87 (IH, s). 10.85 (IH, s). 

LC/MS. t-2.92 mm. Molecular ion observed [MH*] 406 
consistent with the molecular formula C, 9 H ig F,N 5 0 2 . 

EXAMPLE 176 

2-(4-Cyanophenylamjno)-4-trifluoromethyl-pyrimi- 
dine-5-carboxylic acid cycl openty Imethyl -amide 




In a manner similar to Reference Example 1(c) 2-(4-cy- 
anophenylamino)-4-trifluoro-mcthylpynmidinc-5-carboxy- 
lic acid (32 mg) and cyclohexanemethanamine (16 ul, ex 
Lancaster) afforded the title compound (18 mg). 

NMR (DMSO-d6) o 0.85-1.0 (2H, m). 1 1-1.25 (3H. m), 
1.5 (IH. m). 1 6-1.8 (5H; m), 3 08 (2H. t). 7 81 (2H. d). 7 97 
(2H. d), 8.61 (IH. t). 8.85 (IH. s). 10.90 (IH, s). 

LC/MS ; 1=3.51 min. Molecular ion observed fMH>404 
consistent with the molecular formula C 20 H 20 F,N 5 O. 

EXAMPLE 175 

2-(4-Cyanophcnylamino)-4-trifluoromcthyl-pyrimi- 
dine-5-carboxylic acid (leirdhydiupyran-4->lm- 
ethyl)-amide 




60 



65 




ID 



In a maimer similar to Reference Example 1(c) 2-(4-cy- 
anophenylamino)-4-trifluoro-methylpyrimidine-5-carboxy- 
lic acid (32 mg) and cyclopentanemethanamine hydrochlo- 
ride (1 7 mg) afforded the title compound (22.5 mg). 

NMR (DMSO-d6) 6 L. 15-1 .30 (2H, m) 5 1 .45- 1 .65 (4H, m), 
1.65-1 75 (2H, m), 2.08 (IH, quintuplet). 3.17 (2H, t). 7.82 
(2H. d), 7.97 (2H. d). 8.64 ( IH,t), 8.84 (IH, s), 10.90 (IH. s). . 

LC/MS. t=3.40 mia Molecular ion observed (MH + )=390 
consistent with the molecular formula C^H^F^N^O. 

EXAMPLE 177 

2-(3-Methoxy-5-(JrirluoromethyI)phenylamino)-4- 
trifluoromethyl-pyrimidine-5-carboxylic acid (tet- 
rahydropyran-4-ylmethyl)-amide 

(a). To a solution of 2-chloro-4-trifluoromcthyl-pyrimidin- 
5-carbonyl chloride (1 .5 g) in dichloromethane (20 ml) at -20 
was added a dropwise a solution of 4-aminomethyltetrahy- 
dropyran (0.70 g, ex Combi Blocks) and triethylamine (1.05 
ml) in dichloromethane (10 ml) and the solution stirred at 0° 
for 1 hour. Dichloromethane was removed under reduced 
pressure and ethyl acetate (30 ml) added. The solution was 
washed with 2N hydrochloric acid (3x20 ml), dried 
(MgS0 4 ). evaporated and the residue purified using silica gel 
chromatography with 1:1 ethyl acetate:isohexane to afford 
2-chloa>-4-trifluoromethyl-pyrimidin-5-carboxylic acid (tet- 
rahydropyran-4-yl-methyl)-amide (1 .20 g). 

NMR (DMSO-d6) 6 1.15-1.3 (2H,m). 1.61 (2H. d). 1.74 
(III. m). 3. 1 7 (21 L t), 3.25 (21 1, t). 3.K6 (21 1, d of d). K.K1 (1 1 1, 
t). 9.20 (IH.s). 

LC/MS. t=2.54 mm, Molecular ion observed |MH*]-324 
consistent with the molecular formula C I2 H,/ , C1F,N,0 2 . 
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EXAMPLE J 79 




in 



(b). In a manner similar to Example 166(b), 2-chIoro-4- 
trifluoromethyl-pyrimidiu-5-carboxylic acid (tetrahydropy- 
ran-4-ylmethyl)-amide (50 mg) and 3-methoxy-5-(trifluo- 
romethyl)aniline (148 mg, ex Aldnch) afforded after stirring 
at reflux for 24 hours the title compound (51 mg). 

NMR (DMSO-d6)6 1.15-1.3 (2H, m), 1.62 (2H. d), 1.74 
( 1H, m), 3.13 (2H, I), 3.27 (2H. t), 3.83 (3H 5 s), 3.86 (2H. d). 
6.92 (IH, s), 7 73 (1H. s), 7.80 (lH,s). 8.64 (1H. t). 8.85 (1 H. 
s). 10 65 (lH,s). 

LC/MS. t 3.38 min, Molecular ion observed [MH + ]~479 
consistent with the molecular formula C 20 H 20 F 6 N 4 O v 




20 



30 



2-(3-Bromo-5-(trifluoromethyl)phenyIamino)-4- 
trifluoromethyl-pyrimidine-5-carboxylic acid (tet- 
rahy dropyran-4-methy 1 )-amide 




In a manner similar to Example 166(b) 2-chloro-4-trifluo- 
romethyl-pyrimidin-5-carboxylic acid (tetrahydropyran-4- 
ylrnethyl)-amide (50 mg) and 3-bromo-5-(trifluoro-methyl) 
aniline (185 mg, ex Avocado) aflbrded. after stirring at reflux 
for 80 hours and purification by mass-directed autoprepara- 
tion technique, the title compound (28 mg). 

NMR (DMSO-d6) 5 1.15-1.3 (2H, m). 1.62 (2H. d). 1.74 
(1 H. m), 3. 14 (2H, t). 3.28 (2H, t), 3.86 (2H, d). 7.60 (1H. s), 
8.24(lH.s).8.29(lH.s).8.66(lH.t),8 99(lH.s). 10.90(1H. 
s). 

LC/MS. t=3.63 min. Molecular ion observed [M-Hl~=-527 
consistent with the molecular formula C 19 H 17 79 BrF 6 N 4 0 2 . 



EXAMPLE 178 

2-(3.5-Bis-trifluoromethylphenylamino)-4-trifluo- 
romethyl-pyrimidine-5-carboxylic acid(tetrahydro- 
pyran-4-y lmcthyl )-amidc 



EXAMPLE 180 

2-(3-Fluoro-5-(trifluoromethyl)phenylamino)-4-trif- 
luoromethyl-pyrimidine-5-carboxylic acid (tetrahy- 
dropyran-4-ylmethyl)«amide 




50 




In a manner similar to Example 1 66(b) 2-chloro-4-trifluo- 
romethyl-pyrimidin-5-carboxylic acid (tetrahydropyran-4- 
ylniethyl)-amide (50 mg) and 3.5-bis(trifluoromethyl)aniline 
(177 mg. ex Aldrich) afforded, after stirring at reflux for 80 
hours and purification by mass-directed autopreparation tech- 60 
nique, the title compound (24.5 mg). 

NMR (DMSO-d6) 6 1.15-1.3 (2H. m). 1.62 (2H, d). 1 75 
(111. m), 3.14 (21 1, t), 3.28 (21 1, 1), 3.86 (21 1, d), 7 72 (II I. s), 
8.49 (2H, s), 8.67 (IH. t). 8.93 (IH. s). 1 1.05 (1H, s). 

LC/MS. 1=3.62 min. Molecular ion observed [MH*]=517 
consistent with the molecular formula C 20 H 17 F 9 N 4 O 2 . 



In a maimer similar to Example 166(b) 2-chloro-4-trifluo- 
romethyl-pyrimidin-5-carboxylic acid (tetrahydropyran-4- 
ylmethyl)-anude (50 mg) and 3-fluoro-5-trifluoromethyI) 
aniline (138 mg. ex Fluorochem) afforded after stirring at 
reflux for 24 hours the title compound (44 mg). 

NMR (DMSO-d6) 6 1.15-1.3 (2H. m). 1.62 (2H. d), 1.75 
(IH. m). 3 1 4 (2H, t), 3 28 (2H, t), 3.86 (2H. d). 7.32 (IH. d), 
7.96 (III. d), 8.06 (111, s), X.67 (III. t). 8.90(111. s). 10.90 
65 (lH,s). 

LC/MS, t=3.45 min. Molecular ion observed [MrT]=467 
consistent with the molecular formula C ig H l7 F 7 N 4 0 2 . 
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EXAMPLE 181 



2-(2-Fluoro-3-(tnfluoromethyl)phenylauiino)-4-trif- 
luoromethyl-pyrimidine-5-carboxylic acid (tetrahy- 
dropyran-4-ylmethy 1 Vamide 





0 F- 








I " I 







In a manner similar to Example 166(b) 2-ch]oro-4-trifluo- 
romethyl-pynmidin-5-carboxylic acid (ietrahydropyran-4- 
ylmethyl)-aniide (50 mg) and 2-nuoro-3-(trifluoromelhyl) 
aniline (138 mg. ex Aldrich) afforded, after stirring at reflux 
Tor 80 hours and purification by mass -directed autoprepara- 
tion technique, the title compound (15 mg). 

NMR (DMSO-d6) o 1 1-1.25 (2H. m). 1.60 (2H, d). 1.73 
(1H. m). 3.11 (2H,t). 3.26 (2H, t). 3.85 (2H, d), 7.43 (1H. t). 
7.61 (1 H, i), 7.92 (H J. s). 8.63 ( 1 H, l), 8.72 (1 H, s), 1 0.30 (1 H, 
s). 

LC/MS. t-3.28 min. Molecular ion observed [MH + ]=467 
consistent with the molecular formula C 19 H 17 F 7 N 4 0 2 . 

EXAMPLE 182 

2-(2-Methylthio-3-(trirluoromethyl)phenylamino)-4- 
tnrluoromcthyl-pyrimidinc-5-carboxyhc acid (let- 
rahydmpyran-4-y Imethy 1 )-amide 
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EXAMPLE 183 



2-(5-Chloro-2-inethylphenylamino)-4-trirluorom- 
ethyl-pyrimidine-5-carboxylic acid (cyclopentylm- 
cthyl)-amide 

(a). To a solution of 2-chloro-4-trifluoromethyl-pyrimidin- 
5-carbonyl chloride (1.0 g. ex Maybridge) in dichlo- 

1,1 romethane (7 ml) at -2° was added a dropwise a solution of 
cyclopentanemcthanamine hydrochloride (0.55 g) and tri- 
ethylamine ( 1 4 ml) in dichloromethane ( 1 3 ml) and the solu- 
tion stirred at 0° for 1 hour. Dichloromethane was removed 

1 5 under reduced pressure and ethyl acetate (20 ml) added. The 
solution was washed with 2N hydrochloric acid (3x15 ml), 
dried (MgS0 4 ), evaporated and triturated with isohexane to 
afford 2-chloro tnfluoromethyl-pyrimidin-5-carboxylic acid . 

2l! (cyclopcntylmcthyl)-aniidc (838 mg). 

NMR (DMSO-d6) o 1 1-1.3 (2H, m), 1.45-1.65 (4H. m), 
1.65-1 8 (2H, m), 2 07 (1H. quinmplet), 3.20 (2H, t), 8.78 
(III, t), 9.17 (1H. s) 

25 LC/MS. t=3.22 min. Molecular ion observed |M-HJ~=306 
consistent with the molecular formula C I2 H l3 M Clh 3 N 3 0. 



3" 



35 




N ^Cl 





SCH, 



2-Chloro-4-trirluoromethyl-pyriniidin-5-carboxylic acid 
(tetrahydropyran-4-ylmelhyl)-amide (50 mg), 2-methylllno- 
3-(trifluoromethyl)aniline (125 mg. ex Maybridge) and 
acetonitrile (0.5 ml) were heated at 190° under microwave 
irradiation for 30 minutes. The solvent was evaporated in 
vacuo and the residue purified by mass-directed autoprepa- 
ration technique, to give the title compound (1 1 mg). 

NMR (DMSO-d6) 6 1 1-1.25 (2H. ra). 1 60 (2H. d). 1.73 
(1H. m), 2.24 (3H. s). 3. 1 2 (2H. t). 3.26 (2H. 1). 3.85 (2H. d). 
7.65 (2H. d), 8.11 (III. I), 8.64 (1H. t). 8.72 (I H, s). 9.81 (1 H, 
s). 

LC/MS. t=3 53 min. Molecular ion observed [MrT]=495 
consistent with the molecular formula C 2u H 2n F 5 N 4 0 2 S. 



(b) In a maimer similar to Example 1 66(b) 2-chloro-4- 
trifluoromelhyl-pyrimidine-5-carboxylic acid cyclopenlylm- 
ethylamide (47.5 mg)and 5-chloro-2-metlrylaniline(l JOmg. 
45 ex Aldrich) afforded alter stirring at reflux for 30 hours the 
title compound (41 mg) 

NMR (DMSO-d6) 5 1.15-1 3 (2H. m). 1.4-1.6 (4H. m), 
1.65-1 75 (2H. m). 2.06 (IK. quintuplet). 2.20 (3H. s); 3.14 
>o (2H, t), 7.19 (1H, d), 7.29 (1H. d), 7.48 (1H. s), 8.55 (1H, t), 
8.63 (1H, s), 9.83 (III. s). 

LC/MS. t=3 68 min. Molecular ion observed |MH*]=413 
consistent with the molecular formula C^H^OF^O. 



60 
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EXAMPLE 184 



2-(3-Chloro-4-methylphenylamino)-4-trifluorom- 
ethyl-pynmidine-5-carboxylic acid (tetrahydropyran- 
4-y3methyl)-amide 
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EXAMPLE 186 



2-(4-Chloro-3-niethoxyphenylamiiio)-4-trifluorom- 
ethyl-pyrimidine-5-carboxylic acid (letrahydropyran- 
4-ylmethyl)-amide 





OCH l 



In a manner similar to Example 166(b) 2-chloro-trifiuo- 
romemyl-pyrimidine-5-carboxylic acid (ielrahydropyran-4- 
ylmethyl)-amide (50 mg) and 3 -c Mora -4 -methyl -aniline 
(109 mg) afforded, after stirring at reflux for 24 hours and 
purification by mass-directed autopreparation technique, the 
title compound (35 mg). 

NMR (DMSO-d6) 6 1.15-1.3 (2H, m), 1.61 (2H. d). 1.74 
(1 H. m). 2.28 (3H. s), 3. 1 3 (2H. t). 3.27 (2H. t). 3.86 (2H. d of 
d). 7.3 1 ( 1 H, d), 7 56 ( 1 R d). 7 94 ( 1 H. s), 8.6 1 ( 1 H. t). 8.79 
(lH.s). 10 50(1H. s). 

LC/MS. Molecular ion observed [METJ-429 consistent 
with the molecular formula C 19 H 20 35 ClF,N 4 O 2 

EXAMPLE 185 

2-(3-('hloro-2-methylphenylamino-4-trifluorom- 
ethyl-pyrimidine-5-carboxylic acid (tetrahydropyran- 
4-ylmcthyl)-amidc 



20 



2S 



30 



In a manner similar to Example 166(b) 2-chloro-4-trifluo- 
romethyl-pyrimidine-5-carboxylic acid (tetrahydropyran-4- 
ylmethyO-amide (50 mg) and 4-chIoro-3-methoxy-aniline 
(122 mg) afforded, after stirring at reflux for 24 hours and 
purification by mass-directed autopreparation teclinique, the 
title compound (33 mg). 

NMR (DMSO-d6) 6 1.1-1.25 (2H. m). 1.61 (2H. d). 1.73 
(1H. m), 3.1 3 (2IL I). 3 27 <2H, t), 3.83 (3H, s). 3.86 (2H. d), 
7.27 ( 1 H, d). 7.37 ( I H, d), 7.81 ( 1 H. s), 8.63 ( 1 H. t). 8.80 ( 1 H, 
s), 10.50 (1R s). 

LC/MS. t=3.26 min. Molecular ion observed [MH~]^445 
consistent with the molecular formula C, 9 H 20 35 ClF,N 4 O v 

EXAMPLE 187 

2-(4-Chloro-3-methylphenylamino)-4-trirluomm- 
ethyl-pyrimidine-5-carboxylic acid (tetrahydropyran- 
4-ylmethyl)-amide 




In a manner similar to Example 1 66(b) 2<liloro-4-lrifluo- 
roniethyLpyrimidine-5-carboxylic acid (tetrahydropyran-4- In a manner similar to Example 1 66(b) 2-chloro-4-tnfluo- 

ylmetkyl)-amide (50 mg) and 3-cliloro-2-methyl-aniline '* romethyl-pyrimidine-5-carboxylic acid (tetrahydropyran-4- 
(109 mg. known compound CAS No 87-60-5) afforded, after ylmethyl)-amide (50 mg) and 4-chloro-3-methyl-amhne 
stirring at reflux for 24 hours and purification by mass-di- (109mg. ex Lancaster) afforded after stirring at reflux for 24 
rected autopreparation technique, the title compound (30 hours and purification by mass-directed autopreparation tech- 

mg). 60 nique, the title compound (33 mg). 

NMR (DMSO-d6) 6 1.1-1.25 (2H, in), 1.59 (2H.d). 1.72 NMR (DMSO-d6) 6 1.15-1.3 (2H. m), 1.61 (2H, d), 1.73 
(1H. m). 2 21 (3H, s), 3. 10 (2H. t), 3.26 (2H. t). 3.84 (2H. d of (1 H. m). 2.3 1 (3H. s). 3.12 (2H. t), 3.27 (2H, t). 3 86 (2H. d). 
d). 7.24 (III. t). 7.3 (21 1, m). 8.56 (111, t). 8.61 (111, s). 9.99 7.37 (III. d). 7.62 (1 1 1. d). 7 72 ( III, s). 8.61 (1 1 1. 1), 8.77 (III, 

(lH.s) 6S s). 10.45 (IH.s). 

LC/MS. t^3.19 min. Molecular ion observed (MrT]=429 LC/MS, t=3.4l min, Molecular ion observed [MH*|=429 
consistent with the molecular formula C l9 H : ,/VlF 3 N 4 0 : . consistent with the molecular formula C |9 H 20 3, C1F,N A 0 2 
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EXAMPLE 188 
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2-(3-Chlorophenylamino)-4-trifluoromethyl-pyrinii- 
dine-5-carboxylic acid cyclobutylmcthyl-methyl- 
amide 

a) N-Cyclobutylmemyl)-2.2.2-trifluoroacetamide 




C-cyclobutyl-methylamine hydrochloride (1.82 g) was 
added to a solution of N.N-dnsopropylethylamine (4.14 g) in 
dry tetrahydroruran (30 nil) at 0° C The mixture was stirred 20 
at 0° C for 5 nuns then cooled to -20° C. A solution of 
tnfluoroacetic anhydride (3.57 g) in tetrahydroftiran (10 ml) 
was added dropwise over 10 mins and the mixture was then 
allowed to stir at room temperature for 1 hour. The solution 
was diluted with ether ( 100 ml) and water (75 ml), separated 25 
and the organic layer washed with water, dilute hydrochloric 
acid, water and brine, dried (MgSOJ and evaporated to give 
the title compound (2.63 g) 

NMR (CDC1,) 6 1.70 (2H. m excess). 1.93 (2H, m). 2.10 
(2H. m). 2.53 (1H. m), 3.39 (2H. i). 6.2 (1H. br s) 3u 

b) N-(Cyclobutyhnethyl)-N-methylamine 

N-Cyclobutylmethyl)-2,2,2-trifluoroaeetamide (2.62 g) 
and iodomethane (3.6 ml) were dissolved in dry acetone (75 35 
ml). Powdered potassium hydroxide (3.2 g) was added and 
the mixture heated at remix for 5 mins. The excess 
iodomethane and acetone were removed under reduced pres- 
sure, water (75 ml) added and the solution healed at reflux for 
I hour. The mixture was cooled and ether (75 ml) added. The 40 
layers were separated and the organic layer was extracted 
with dilute hydrochloric acid (75 ml). The aqueous extract 
was washed with ether, then made strongly basic with sodium 
hydroxide and extracted with ether (2x75 ml). The extracts 
were dned (K 2 CO,) and evaporated to give the title com- 45 
pound (5 1 7 mg) 

NMR (CDC10 6 1.3 (lH.m excess). 1 .65 (2H. m). 1 .9 (2H. 
m), 2.05 (21 I, m), 2 45 (41 1, m), 2.55 (21 1, d). 



c) 2-(3-Chlorophenylamino)-4-trirluoromethyl-pyri- 
midine-5 boxy lie acid cyclobutylmethyl-methyl- 
amide 




To a solution of N-(cyc!obutylmelhyl)-N-melhylanune(17 
mg) in dimcthylformamidc (1 .5 ml) was added successively. 
2-(3-ehlorophenylamino)-4-irifluon>methvl-pyniiudine-5- 



65 



carboxylic acid (35 mg), N,N-diisopropylethylamine (38 ul). 
1 -hydroxy benzotriazole hydrate (23 mg) and l-(3-dimethy- 
lammo-propyl)-3-ethylcarbodiiniide hydrochloride (25 mg) 
The solution was stirred overnight. Dimethyl formamide was 
removed under reduced pressure and ethyl acetate (10 ml) 
added. The solution was washed sequentially with 10 ml 
portions of water, saturated sodium bicarbonate solution, 
water, dilute hydrochloric acid, water and brine, dried 
(MgS0 4 ) and evaporated to give the title compound (31 mg). 

NMR (DMSO-d6) Rotamers in 60 40 ratio 6 1 .5-2. 1 (6H. 
m). 2.50 (0.411, m-excess), 2 65 (0.611. m). 2 84 (1 811, s), 
2.94 ( 1 .2H. s). 3.22 (0.4H. d). 3.50 (1 6H. br s), 7.09 (1 H, d), 
7.36 (1H. m), 7.66 (1H. m), 7.96 (IH, s). 8.76 (IH. d). 10.5 
(1H. s). 

LC/MS t-3.66 min, Molecular ion observed (MH*)-399 
consistent with die molecular formula C 18 H 18 35 CH 7 3 N 4 0 

EXAMPLE 189 

2-(3-ChIorophenylanuno)-4-trifluoromethyl-pyri- 
dme-5-carboxylic acid cyclohcxylmcthyl-mcthyl- 
amide 

a) N-(( yclohexylmethyl)-2,2.2-tnfluoroacetamide 





M' 



55 



60 



In a maimer similar to Example 188a) cyclohexanemelha- 
namine (2.83 g) (Lancaster) gave the title compound (5.09 g). 

NMR (CDCI 3 ) 6 0.95 (2H. m). 1 .22 (3H. m), 1 .54 ( IH. m 
excess). 1.70 (5H. m). 3.21 (2H, t). 6 3 (IH, br s). 

b ) N-(Cyclohexylmethy l)-N-methylami tie 

In a maimer similar to Example 1 88b) N-(cyclohexylm- 
ethyl)-2,2,2-trifluoroacetamide (2 98 g) gave the title com- 
pound (1.41 g). 

NMR (CDC10 o 0 9 (2H, m). 1 23 (4H, m). 1.46 (IH, m 
excess). 1 .72 (5H. m). 2.4 (5H, m). 

c ) 2-(3-Chlorophenylamino)-4-trifluoromethyl-pyri- 
midine-5 -carboxylic acid cyclohexylmelhyl-methyl- 
amidc 

In a manner similar to Example 188c) 2-(3-chloropheny- 
lamino)-4-trifluoromethyl-pyrirnidine-5-carboxylic acid (35 
mg) and N-(cyclohexylmelhyl)-N-methylanune (21 mg) 
gave the title compound. 

NMR (DMSO-d6) Rotamers in 63.37 ratio o 0.65-1.30 
(5H. m). 1 .5-1 .8 (6H, m). 2.87 (1 .9H. s). 2 97 (1 IH, s), 3.03 
(0.7H, d). 3.30 (1.3H. d excess), 7.09 (IH. d). 7.36 (IH, m). 
7.66 ( 1 H, d). 7.96 (1 H, m). 8.73 (0.37H H, s), 8.78 (0.63H. s). 
10.6 (Ills). 

LC/MS 1=3.87 min. Molecular ion observed (MH*)=427 
consUiem with the molecular formula C 2f( H 3 / s ClI : ,N.,0 
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10 



(1 .05H, s), 3. 14 (0.7H, d), 3.4 1 ( 1 .3H, br s), 7.09 ( I H, d). 7.36 
(1 H, t), 7 66 ( 1 H. d), 7 96 (1H, m). 8.77 (1 H. s). 1 0.6 ( 1 R s). 

LC/MS t=3.77 min. Molecular ion observed (MrT)=413 
consistent wilh ihe molecular formula C^H^CIF^O 

EXAMPLE 191 

2-(5-Chloro-2-fluorophenylamino)-4-irifluorom- 
ethyl-pyrimidine-5-carboxylic acid cyclobutylm- 
ethyl-amide 



EXAMPLE 1 90 

2-(3-Chlorophenylamino)-4-trifluoromethyl-pyri- 
dine-5-carboxylic acid cyclopentyl methyl -methyl- 
amide 



15 



A) 

2-ChJoro-4-trirluoromcthyl-pyrimidinc-5-carboxyIic 
acid cyclobutylmethyl-amide 



a) N-(Cvclopentylmethvl)-2,2,2-trifluoroacetamide 

J 




20 



25 



In a manner similar to Example 1 88a) (cyclopentylmethyl) 3() 
amine (1.02 g) (Example 2) gave the title compound (1 .47 g). 

NMR(CDC1 3 )6 1.21 (2H. m). 1.4 (4H, m). 1.78 (2R m), 
2.10 (1 H.m), 3 31 (2H. t), 6 3 (1H. br s). 



b)N-(Cyclopenr\'lmelhyl)-N-methylamine 
hydrochloride 



35 



In a manner similar to Example 188b) N-cyclopentylm- 
ethyl)-2,2,2-trif]uoroacetamide (1.46 g) gave, after treatment 
with hydrogen chloride in 1.4-dioxan, the title compound 40 
(0.77 g). 

NMR (D 2 0) 6 1.12 (2H. m), 1.5 (4H. m), 1.75 (2H. m). 
2.08 (1H, m), 2 61 (311. s). 2 90 (2H. d) 

c) 2-(3-Chlorophenylaniino)-4-trifluoromethyl-pyri- 
midine-5-carboxylic acid cyclopentylmethyl-methyl- 
amide 



F F O 



A mixture of 2-chIoro-4-trifluoromethyl-pyrimidine-5- 
carbonyl chloride (613 mg) (Maybridge) and C-cyclobutyl- 
mcthylaminc hydrochloride (304 mg) in dry dichloromcthanc 
(10 ml) was cooled to -30° C and N,N-diisopropylelhy- 
lamine (958 ul) was added dropwise. The mixture was stirred 
at room temp for 1 hour. Water (10 ml) was added, the layers 
separated and the organic layer was washed sequential ly with 
1 0 ml portions of water, dilute hydrochloric acid, water, dilute 
sodium bicarbonate solution and water, dried (MgS() 4 ) and 
evaporated. Purification by chromatography on silica gel 
(dichloromethane/ether 25:1) gave the title compound (449 
mg). 

NMR (CDClj) 6 1 .75 (2R m). 1.93 (2H. m), 2.10(2H, m). 
2.57 (1H, m), 3.50 (2H, t). 5.86 (1H. br s), 8.90 (1H, s). 

b) 2-(5-CWoro-2-fluorophenylamino)-4-trifluorom- 
ethyl-pyrimidine-5-carboxylic acid cyclobutylm- 
cthyl-amidc 




In a manner similar to Example 188c) 2-(3-chloropheny- 
lamino)-4-trifluoromethyl-pyrimidinc-5-carboxyljc acid (35 
mg) and N-(cyclopentylmemyl>N-methylamine hydrochlo- 
ride (21 mg) together with an additional equivalent of N.N- 
diisopropylethylaminc gave the title compound (42 mg) 

NMR (DMSO-d6) Rotamcrs in 65:35 ratio 6 1 .0-1 .8 (8H. 
m), 2.13 (0.35H, m). 2.27 (0.65H. m), 2.88 (1.95H. s). 2.99 



6fi 
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In a manner similar to Example 166, 5-chloro-2-fluoroa- 
niline (109 mg) (Avacado) and 2-chloro-4-trifluoromethyl- 
pyrimidinc-5-carboxylic acid cyclobutylmcthyl -amide (44 
mg) gave the title compound (45 mg). 

NMR (DMSO-d6) 6 1.7 (21 L m), 1 8 (211, m), 1.99 (2H, 
m), 2.47 (1H. m excess), 3.25 (2H, t). 7.3 (2H. m), 7.76 (1 H, 
m). 8.56 (1H. t). 8.70 (1H. s). 10.2 (1H, s) 

LC/MS t=3.52 min. Molecular ion observed (MH')=403 
consistent with the molecular formula C i7 H, 5 "C1F 4 N a O 
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EXAMPLE 192 
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2-(3.5-Difluorophenylammo)-4-irifluoromeihyl-pyri- 
midine-5<arboxylic acid cyclobutylmethyl-amide 



F F F O 

In a manner similar to Example ]66, 3,5-difluoroaniline 
(97 mg) (l,ancaster) and 2-chlom-4-tnfluoromethyl-pyrinii- 
dine-5-carboxyltc acid cyclobutylmethyl-amide (44 mg) 
gave the title compound (46 mg) 

" NMR (DMSO-dfi) 6 1 .7 (2H. m). 1 .8 (2H, m), 2.0 (2H, m). 
2.47 (IH.ni excess). 3.27 (2H. t). 6.88 (1 H. m). 7 55 (2H. m). 
8.60 (1H, t), 8.83 (1H— s). 10 8 (1H. s) 

LC/MS t=3.54 min. Molecular ion observed (MH*)=387 
consistent with the molecular formula C l7 l l 15 I* 5 N^O 

EXAMPLE 193 

2-(3-Chloro-4-trifluoromethoxyphenyIamino)-4- 
trifluoromethyl-pyrimidine-5-carboxylic acid 
cyclobutylmethyl-amide 



In a manner similar to Example 1 66. 3-chloro-4-fluoroa- 
niline (109 mg) (Lancaster) and 2-cWoro-4-trifluoromethyl- 
pynniidine-5-carboxyJic acid cyclobutylmethyl-amide (44 
mg) gave the title compound (50 mg). 
5 NMR (DMSO-d6) 6 1 7 (2H. m). 1.8(21Lm), 2 0(2H, m), 
2.47 (1H. m excess), 3.27 (2H, I). 7.42 (111. t). 7.67 (1H. m), 
8.04 (1H. m). 8.57 (1H. t). 8.77 (1H. s), 10.6 (III. s) 

LC/MS t=3.60 min. Molecular ion observed (MH~)=403 
consistent with the molecular formula Ci 7 H 15 35 ClF 4 N 4 0 

EXAMPLE 195 

2-(3-Chlorc>-2-fluorophenylamino)-4-trifluorom- 
15 ethyl-pyrinndine-5-carboxylic acid cyclobutylm- 
ethyl-amide 




In a manner similar to" Example 166, 3-chloro-4-trifluo- 
romcthoxy aniline (159 mg) (Lancaster) and 2-chloro-4-trif- 
luoromethyl-pyrimidin-5-carboxylic acid cyclobutylmethyl- 
amide (44 mg) gave the title compound (59 mg) 

NMR (DMSO-d6) a 1 .7 (2H, m), 1 .8 (2H. m), 2.0 (2H, m), 
2.47 (1 H, m excess), 3 27 (2H, t). 7.56 (1 H, d), 7.76 (1 H, m), 
8.16 (1H. d). 8.59 (1H. t). 8.81 (1 H. s), 10.8 (1H, s) 

LC/MS t=3.82 min. Molecular ion observed (MH*)=469 
consistent with the molecular formula C 18 H,V* 5 C1F 6 N 4 0 2 

EXAMPLE 194 

2-(3 -Cliloro-4-fl uorophenyl amino) -4-tri fluorom- 
ethyl-pyrimidine-5-carboxylic acid cyclobutylm- 
ethyl-amide 




In a manner similar to Example 1 66, 3-chloro-2-fluoroa- 
nilinc (109 mg) (Acros) and 2-chloro-4-trifluoromcthyl-py- 
rimidine-5-carboxylic acid cyclobutylmethyl-amide (44 mg) 
gave the title compound (47 mg). 

NMR(DMSO-d6)6I 7(2H. m). I 8(2H,m), 2.0(2H.m), 
2.47 (111. m excess), 3.23 (21 1, t), 7.22 (111, t), 7.42 (1 1 1. 1). 
7.54 (1H, t). 8.55 (1H. t). 8.65 (1H, s), 10.2 (1H, s) 

LC/MS t~3.49 min. Molecular ion observed (MrT)-403 
consistent with the molecular formula C, 7 H )S * ,5 C1F 4 N40 

EXAMPLE 196 

2-(3-Fluoro-4-trifluoromethylphenylamino)-4-u-if- 
luoR>methyl-pyrimidine-5-carboxylic acid cyclobu- 
tylmcthyl-anndc 




H 



In a manner similar to Example 166. 3-fluoro-4-trifluo- 
romethylaniline (134 mg) (ABCR) and 2-cliloro-4-trifluo- 
ro methyl -pyrimidinc-5-carboxylic acid C-cyclobutylmcthyl- 
amide (44 mg) gave the title compound (4 J mg). 

NMR (DMSO-d6) 6 1 .7 (2H. m). 1 .8 (2H. m). 2.0 (2H, m). 
2.47 (1H, in excess), 3.26 (2H, t). 7.67 (1H, d). 7 75 (1H, t), 
8.02 (1H, d). 8.62 (1 H. t), 8.87 (1H. s). 1 1.0 (IH, s) 

LC/MS t=3.71 min. Molecular ion observed (MFT)-437 
consistent with the molecular formula C 1R H 15 F-,N.,0 
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EXAMPLE 197 

2-(3-Chloav4-cyanophenyIamino)-4-trifluorora- 
emyl-pyrirnidine-5-carboxylic acid cyclobutylm- 
ethyl -amide 




In a manner similar lo Example 166, 3-chloro-4-cyanoa- 
nilinc (114 mg) (Lancaster) and 2-chloro-4-trifluoromcthyl- 
pyrimidine-5-carboxylic acid cyclobutylmethyl-amide (44 
mg) gave the title compound (26 mg) 

NMR (DMSO-d6) 6 1 .7 (2H. m). 1 .8 (2H. m), 2.0 (2H, m), 20 
2.47 (lH,m excess). 3.27 (2H. t), 7.83 (1H, m), 7.93 (lH,d), 
8.24 (1H. s). 8.62 (1 H. t). 8 89 (1H, s), 11.1 (1H. s) 

LC/MS t-3.50 min. Molecular ion observed (MH + )-410 
consistent with the molecular formula C 18 H 15 35 C1F ? N 5 0 ^ 

EXAMPLE 198 

2-(3-Fluorophenylamino)-4-trifluoromethyl-pyrimi- 
dine-5-carboxylic acid eye lobutylmethyl -amide 3u 

F 



F F F O 




35 



In a manner similar to Example 188, 2-(3-fluoropheny- 
lamino)-4-trifluoromethyl-pyrinudine-5-carboxylic acid (30 
mg) and C-cyclobutylmcthylaminc hydrochloride (18 mg) 
gave the title compound (3 1 mg) 

NMR (DMSO-d6) 6 1 .7 (2H, m), 1 .8 (2H, m), 2.0 (2H. in), 45 
2.47 (1 1 1, m excess), 3.26 (21 1, t). 6.86 (1 1 1, m), 7.37 (til, m), 
7.50 (lH,d),7 76(1 H. m), 8.58 ( I H. t). 8 78 (1 H, s), 1 0.6 ( 1 H. 
s) 

LC/MS t-3.42 min. Molecular ion observed (MH*)-369 
consistent with the molecular formula C l7 H, 6 F 4 N 4 0 

EXAMPLE 199 

2 -(3 -Bromopheny lamino 
4-trifluoromcthyl-pyrimidinc-5-carboxylic acid 
cyclobutylmethyl-amide 



F 




(5,701 B2 
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In a manner similar to Example 188, 2-(3-bromopheny- 
lamino)«4-trifluoromethyl-pyrimidme-5-carboxylic acid (36 
mg) and C-cyclobutylmemylamine hydrochloride (18 mg) 
gave the title compound (33 mg). 

NMR (DMSO-d6) 6 1 .7 (2H. m). 1 .8 (2H, m). 2.0 (2H. m), 
2.47 (1H. ra excess), 3.26 (2H, t). 7.22 (1H, d). 7.31 (1H, t), 
7.70(lH.d).8.10(lH.t).8 57(lH,t),8.78(lH. s). 10.6(1H, 
s) 

i'» I ("VMS t-3.60 min. Molecular ion-observed (MIT)=431 
consistent with the molecular formula C l7 H 16 8i BrF 3 N 4 0 

EXAMPLE 200 

2-(2.3-Dichlorophenylamino)-4-irifluorumethyl- 
pyrimidine-5-carboxylic acid cyclobutylmethyl- 
amide 




In a manner similar to Example 188. 2-(2.3-dichJorophe- 
nylamino)-4-trifluoromethyl-pyrimidine-5-carboxylic acid 
(36 mg) and C-cyclobutylmethylamine hydrochloride (18 
mg) gave the tide compound (36 mg) 

NMR (DMSO-d6) o 1 7(2N : m). I 8 (21 1, m), 2.0(211. m), 
2.47 (1H. in excess). 3.24 (2H. t) ; 7.40 (1H. t), 7 54 (2H. m), 
8.54 (1H, t), 8.63 (1H, s). 10.1 (1H, s) 

LC/MS t-3.61 min, Molecular ion observed (MFT)=419 
consistent with the molecular formula C 17 H 15 35 CUF 3 N 4 0 

EXAMPLE 201 

2-(2.4-Dichlorophenylamino)-4-trifluoromethyl- 
pyrimidine-5-carboxyhc acid cyclobutylmelhyl- 
amidc 



F 



F F O 



55 




In a manner similar lo Example 188. 2-(2.4-diclilorophe- 
uylamino)-4-trifluoromethyl-pyrimidine-5-carboxylic acid 
60 (36 mg) and C-cyclobutylmethylamine hydrochloride (18 
mg) gave the title compound (37 mg). 

NMR(DMSO-d6)S1.7(2H.m). I 8 (2H.m). 2.0(2H, m), 
2.47 ( 1 H, m excess), 3.24 (2H, t). 7.47 (1H. m). 7.58 (1 1 H, d). 
65 7.72 (1H. d). 8.54 (1H, t). 8.65 (1H. s). 10.0 (1H. s) 

LC/MS t=3 66 min. Molecular ion observed (MrT)=419 
consistent with the molecular formula C i7 H 15 ,s CI 3 F 3 N 4 0 
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EXAMPLE 202 



2-(2.5-Dichlorophenylamino)-4-trifluoromethyl- 
pynmidine-5-carboxylic acid cyclobutylmethyl- 
amide 



124 



10 



NMR (DMSO-d6) o 1 .7 (2H. m). 1 .8 (2H. m). 2.0 (2H. m). 
2.47 ( 1 H. m excess), 3 26 (2H, t), 7.60 (1H. d), 7.69 (1 H. m), 
8.16 (1H. d). 8.58 (1H, t). 8.80 (IH, sj. 10.7 (IH. s) 

LC/MS 1=3.77 min, Molecular ion observed (MH>419 
consistent with the molecular formula C, 7 H 15 ?5 C1 2 F ? N 4 0 

EXAMPLE 205 

2-(3-Memoxyphenylamino)-4-trifluoromethyl-pyri- 
midme-5-carboxylic acid cyclobutyl methyl -amide 



In a manner similar to Example 188. 2-(2,5-dichlorophe- 
nylamino)-4-trirluoromethyl-pyrimidine-5-carboxyIic acid 
(36 mg) and C-cyclobutylmethylamine hydrochloride (18 
mg) gave the title compound (33 mg). 

NMR (DMSO-d6) 61.7 (2H. m). 1 .8 (2H. in), 2.0 (2H, m). 
2.47 (1 H. m excess), 3.24 (2H. 1). 7.34 (1H, m), 7.58 (IH. d). 
7.72 (1IL d), 8 55 (III. I). 8 66 (HI, s), 10 0 (III. s) 

LC/MS t-3.65 min, Molecular ion observed (MH*)-419 
consistent with the molecular formula C 17 H, 5 35 C1 2 F 3 N 4 0 

EXAMPLE 203 

2-(2.6-Dichlorophenylamino)-4>trifluoromethyl- 
pyrimidine-5-carboxylic acid cy clobutyl methyl - 
amide 




35 



In a mamier similar to Example 188, 2-(2.6-dichiorophe- 
nylanuno >4-tnfiuoromethyl-pyrimidine-5-carboxy lie acid 
(36 mg) and C-cyclobutylmelhylamine hydrochloride (18 
mg) gave the title compound (35 mg) 

NMR (DMSO-d6) 6 1 .7 (2R ra), 1 .8 (2H, m). 2.0 (2H. m). 
2.47 (I H. m excess). 3 22 (2H. t), 7.39 (1H, t ), 7.59 (2H. d). 
8.56 (2H, m), 10.1 (IH, s). 

LC/MS t-3.38 min. Molecular ion observed (MH*)-419 
consistent with the molecular formula C l7 Hj/ 5 Cl 2 F 3 N 4 0 

EXAMPLE 204 

2-(3.4-Dichlorophenylamino)-4-trirluoromcthyl- 
pyrimidine-5-carboxylic acid cyclobutylmethyl- 
amide 




In a maimer similar to Example 188, (3.4-dichlorophL'iiy- 
lamino)-4-trifluoromethyl-pyrimidine-5-carboxylic acid (36 65 
mg) and C-cyclobutylmethylamine hydrochloride (18 mg) 
gave the title compound (36 mg). 




In a mamier similar to Example 188. 2-(3-methoxypheny- 
lamino)-4-trittuoromethyl-pyrimidine-5-carboxyhc acid (31 
mg) and C-cyclobutylmcthylaminc hydrochloride (18 mg) 
gave the title compound (38 mg). 

NMR(DMSO-6)o 1.7 (2H, m), 1.8 (2H, m). 2.0 (2H. m), 
2.47 (IH. m excess). 3.26 (2H. t), 3.74 (3H, s), 6.63 (1 H, d), 
7.24(2H,m). 7.52 (IH, s). 8.56 (IH, t). 8.72 ( IH. s), 10.4 (IH. 
s) 

LC/MS 1-3.35 min. Molecular ion observed (MH*)=38i 
consistent with the molecular formula C l8 H, g F 3 N 4 0 2 

EXAMPLE 206 

2-(3,5-Dichlorophenylamino)-4-trifluoromethyl- 
pyrimidine-5-carboxylic acid cy clobutyl methyl - 
amide 




55 



In a manner similar to Example 188. 2-(3.5-dichlorophe- 
nylamino)-4-trifluoromethyl-pyrimidine-5-carboxylic acid 
(36 mg) and C-cyclobutylmethylamine hydrochloride (18 
mg) gave the title compound (36 mg). 

NMR (DMSO-d6) 6 1 1 (2H. m). 1 .8 (2H. m), 2.0 (2H, m), 
2 47(111. m excess ). 3.26 (21 1. 1). 7.60 (lll.d). 7.69 (HI, m), 
8.16 (IH. d). 8.58 (IH. t). 8.80 (IH. s). 10 7 (IH. s) 

LC/MS t=3.84 min. Molecular ion observed (MH*)=419 
consistent with the molecular formula C, 7 H 15 VS CLF,N 4 0 
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EXAMPLE 207 



2-(3-Bromophenylamino)-4-trifluoromethyUpyrimi- 
dine-5-carboxyIic acid cyclopentylamide 

F 




In a manner similar to Example 188, 2-(3-bromophcny- 
lamino)-4-trifluoromethyl-pyrimidine-5-carboxylic acid (36 
mg) and cyclopcntylaminc (18 mg) gave the title compound 
(28 mg). 

NMR pMSO-d6) 6 1.5 (4H, m), 1 .66 (2H, m). 1 .86 (211. 
m),4.16(lH.m). 7.22 (lH.d). 7.31 (IH,t), 7.70(lH.d), 8.10 
(Hi t), 8.53 (IH, d). 8.79 (IK s). 10.6 (IH, s) 

LC/MS t-3.39 min. Molecular ion observed (MH"")=431 
consistent with the molecular formula C, 7 H l6 81 firF 3 N 4 0 

EXAMPLE 208 

2-(2.4-Dichlorophenylamino)-4-trifluoromethyl- 
pyrimidine-5-carboxylic acid cyclopentylamide 

F 



"-TV. A J 




M 6 

CI 

In a manner similar to Example 188. 2-(2.4-dichlorophe- 
ny]amino)-4-trifluoromcthyl-pyrimidinc-5-carboxyIic acid 
(26 mg) and cyclopenrylamine (18 mg) gave the title com- 40 
pound (21 mg). 

NMR (DMSO-d6) 6 1 5 (4H, m). 1 63 (2H, m), 1 .84 (2K 
m), 4.14 (IH, ra), 7.47 (1H. in). 7.56 (IK d). 7.71 (IH. d), 
8.50 (1H. d). 8.62 (IK s), 10.0 (IH, s) 

LC/MS t-3 40 min, Molecular ion observed (MH*)-419 45 
consistent with the molecular formula C 17 H J5 35 C1 2 F 3 N 4 0 

EXAMPLE 209 

2-(3-Chlorophenylamino)-4-trirluoroniethyl-pyrimi- 5u 
dine-5-carhoxylic acid cyclopropylamide 



126 



NMR (DMSO-d6) 6 0.49-0.52 (2H, m). 0.69-0.74 (2H, m), 
2.78 (IH, m), 7 09 (IK d). 7.36 (IH. t), 7 65 (IK d). 7.95 
(IH, s), 8.65 (lH,d). 8.80 (IH s), 10.60 (IH, s) 

LC/MS, t-3.25 min, Molecular ion observed (MH*)-357 
consistent with the molecular formula C 15 H 12 N 4 OF, CI 

EXAMPLE 210 

2-(3-Chlorophcnylamino)-trifluoromcthyl-pyrimi- 
dine-5-carboxylic acid (3.3-dimethylbutyl)-amide 



15 




In a manner similar to Reference Example 1 (c) 2 -(3- 
chlorophcnylam ino)-4-trifluoromcthyl -pyrimidinc-5-car- 
boxylic acid (50 mg) and 3,3-dimethylbutylamine (1 7 mg. ex 
Aldrich) afforded the title compound (32 mg). 

NMR (DMSO-d6) 6 0.96 (6H, d). 1.85 (IH. in). 3.12 (2H. 
t). 7.16 (IK d). 7 42 (IH. t), 7.71 (IH. d), 8.02 (I H, s). 8.65 
(111, 0.8.86 (Ills), 10.70(111, s) 

LC/MS, t=3.49 min. Molecular ion observed (MH*>373 
consistent with the molecular formula C I6 H 1(5 N 4 OF 3 35 Cl 

EXAMPLE 211 

2 -(3 -Clil oropheny lamino) -4-tri fluoromethy l-pyrimi- 
dine-5-carboxylic acid methyl-(tetrahydro-pyran-4- 
ylmethyl)-amide 

(a). To a solution of 4-aminomethyltelrahydropyran (500 
mg, ex Combi-Blocks. Inc.) in dichloromethane (10ml) at 0° 
C. was added tricthylaminc ( 1 .2 ml) followed by a solution of 
di-tert-butyl dicarbonate (1.14 g) in dicliloromethaue (4 ml) 
The reaction was stirred at 0° C. for 1 h. Dichloromethane was 
removed under reduced pressure and ethyl acetate added (10 
ml). The solution was washed sequentially with 2N hydro- 
chloric acid (10 ml), water (10 ml), 5% sodium bicarbonate 
solution (10 ml), and water (10 ml), dried (MgS0 4 ) and 
evaporated. The residue was purified by chromatography 
eluting with 2% MeOH/CH 2 Cl 2 . to afford N-tetrahydro-py- 
ran-4-ylmethyl)carbamic acid tert-butyl ester (809 mg). 

NMR (DMSO-d6)o 1.15 (2H. m). 1.45 (9H, s). 1.80-1.95 
(3H, d,m). 2.87 (21-1, t), 3 30 (2H, t), 3.90 (2H, d.d), 6.95 (IH, 
1). 




60 



In a manner similar to Reference Example 1 (c) 2-(3- 
chloropheny lamino )-4-tri fluoromethyl-pyrimidine-5-car- 
hoxylic acid (35 mg) and cyclopmpylamine (9 mg. ex I ,an- 
casler) aflbrded the title compound (32 mg). 



55 



CT' 



° I 



(b). To a solution of N-(tetmhydro-pyran-4-ylmethyl)-car- 
bamic acid tert-butyl ester (800 mg) in THF (10 ml) at room 
temperature under nitrogen was added 60% sodium hydride 
(164 mg, ex Aldrich) portionwise. The reaction was stirred 
until effervescence had ceased and then methyl iodide (280 
ul. ex Lancaster) was added. Stirring was continued at room 
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temperature overnight. THF was removed under reduced 
pressure and ethyl acetate was added (10 nm). This was 
washed three times with water (10 nil), dried (MgSOJ and 
evaporated. The residue was purified by chromatography 
eluting with 3% MeOH/CH 2 Cl 2 . to afford N-methyl-N-tet- 5 
rahydro-pyran-4-ylmethyl)-carbamic acid tert-butyl ester 
(745 nig). 

NMR (DMSO-d6) 6 1.15 (2H, in). 1 .45 (9H, s). 1 .50 (2H. 
m). 1 .80 (1H. m) 2.80 (3H, d), 3.08 (2H. d). 3.28 (2H. t). 3.85 iu 
(2H.d). 




A. 



128 

EXAMPLE 212 

2-(2-Fluoro-3-chloro-phenylamino)-4-trifliiorom- 
emyl-pyrimidine-5-carboxylic acid (tetrahydro-py- 
ran-4-ylmethyl)-amide 




(c). A solution of N-mcdiyl-N-(tetrahydro-pyran-4-ylm- 
ethyl)-carbamic acid tert-butyl ester (740 mg) in 4N hydro- 
chloric acid in 1,4-dioxan (10 ml, ex Aldrich) was stirred at 
room temperature for 3 h. The dioxan was removed under 
reduced pressure and Ihe residue triturated with ether. The 
solid was filtered onto a sinter, washed with ether and dried, to 
afford N-meThyl-N-(tetrahydro-pyran-4-ylmethyl)-amine 
hydrochloride (460 mg). 

NMR (DMSO-d6) 6 1 . 1 5 (2H, m), 1 .65 (2H, d), 1 .95 ( 1 H, 
m) 2 50 (3H. d), 2.80 (2H. d). 3.30 (2H. t). 3.85 (211, d). 9.0 
(2H,s) 




35 



NH CIH 



(d). In a manner similar to Reference Example 1 (c) 2-(3- 
chlorophenylamino)-4-trifluoromethyl-pyriniidine-5-car- 
boxylic acid (50 mg) and N-melhy l-N-(te(rahydro-pyran-4-yI 
methyl )amine hydrochloride (39 nig) afforded, after Biotage 
chromatography over silica gel, eluting with 1% MeOH/ 
O I 2 CI 2 , the title compound (33 mg). 

NMR (DMSO-d6) Rotamers in 65.35 ratio o 1.05 (0.7H, 
m). 1.23 (1.3H, m). 1 45 (0 711, d), 1.58 (1.3H, d). 1.85 
(0.35H. m), 2 0 (0.65H. m), 2.89 (1.95H, s), 2.98 (1.05H. s), 
3.10-3.40 (4Ei, m). 3.80 (0.7H, d), 3.88 (1 .3H. d), 7.10 (1H, 
d). 7.36 (1 H 5 1), 7 65 (1 H. t), 7.97 ( 1 H, s). 8.75 (0.35H, s), 8.80 
(0 6511, s), 10.6 (111. s) 

LC7MS. f 3.29 rain. Molecular ion observed (MH*>=429 
consistent with the molecular formula C l9 H 2u N 4 0 2 F 3 35 C) 




In a manner similar to Example 166, 2-chloro-4-trifluo- 
romethyl-pyrimidine-5-carboxylic acid (tetrahydro-pyran-4- 
ylmethyl )-amide ( 1 00 mg) and 2-fluoro-3-chloroaniline (225 
mg. cx Acros) afforded the title compound (85 mg) after 
purification by trituration with isohexane. 

NMR (DMSO-d6) 6 1.14-1.23 (2H, m). 1 6 (2H. d). 1.72 
(1 H ? m). 3 1 (2H, t), 3.25 (2H, m), 3.85 (2H, d). 7.24 (1 H, t). 
742(lH,t),7.55(lH.t).8.61(lH,t),8.70(lH,s).10.20(IH, 
s) 

LC/MS. t=3.14 min. Molecular ion observed (MH*)-433 
consistent with the molecular formula C l8 H, 7 N 4 0 2 l ; 4 35 C1 

EXAMPLE 213 

2-(2-Fluoro-5-chloro-phenylamuio)-4-tnfluorom- 
clhyl-pynmidine-5-carboxylic acid (tctrahydro-py- 
ran-4-ylm ethyl -amide 



65 




In a manner similar to Example 166. 2-chJoro-4-tnfluo- 
romethyl-pyrimidine-5-carboxylic acid (tetrahydro-pyran-4- 
ylmethyl )-amide ( 1 00 mg) and 2-fluoro-5-cliloroanihne (225 
mg, ex Avocado) afforded the title compound (96 mg) after 
60 purification by trituration with isohexane. 

NMR (DMSO-d6) 6 1.17-1.23 (2H. m). 1.6 (2H, d), 1.71 
(1H, m), 3.1 (2H. t), 3.25 (2H, m), 3.85 (2H, d), 7 27-7.37 
(21 1, t.m). 7.76 (111, dd), 8.62 (1 1, t). 8.73 (III. s). 10.15 (1 1 1, 
s) 

LC/MS. t-3. 1 5 min, Molecular ion observed (MFT )=433 
consistent wilh the molecular formula C lg H 17 N 4 0 2 F 4 ,5 Cl 
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EXAMPLE 2 1 4 EXAMPLE 2 1 6 



2-(3,5-Difluoropheny!am]no)-4-trifluorometliyl-pyri- 
midine-5-carboxylic acid (tetrahydro-pyran-4-ylm- 
ethyl)-amide 



O F F F 




15 



In a maimer similar to Example 167, 2-chloro-4-trifmo- 
romethyl-pynmidine-5-carboxylic acid (tetrahydro-pyran-4- 
ylniethyl)-amide (100 mg) and 3.5-dirluoroaniIine (199 mg. 
ex Lancaster) afforded the title compound (98 mg) after puri- 
fication by trituration with isohexane. 

NMR (DMSO-d6) 6 1.18-1.25 (2H, m), L61(2H,d), 1.74 
( 1 R m). 3.13 (2H. t), 3.27 (2H, m), 3.85 (2H, d), 6.88 (1 H. t.), 
7.52 7.55 (21 I. m), 8.66 (1 1 1, t), 8.86 (1H, s), 1 0.80 (1 1 1, s) 

LC/MS. t=3 18 min. Molecular ion observed (MH*) 417 
consistent with the molecular formula C 18 H J7 N 4 0 2 F 5 

EXAMPLE 215 

2-(4-Fluoro-3-chloro-phenykmiino)-4-trifluoroin- 
ethyl-pyrimidine-5-carboxylic acid (tetrahydro-py- 
ran-4-ylmethyl)-amide 



F 




In a manner similar to Example 166. 2-chloro-4-trifliio- S5 
romcthyl-pyrimidine-5-carboxylic acid (tetrahydro-pyran-4- 
ylmethyl)-amide (100 mg) and 4-fluoro-3-chloroaniline (225 
mg. ex Lancaster) afforded the title compound (134 mg) after 
purification by trituration with isohexane. 

NMR (DMSO-d6) 6 1.18-1 .23 (2H. m), 1.61 (2H.d). 1.75 
(1H, m). 3.1 (2H, t), 3.25 (2H. m). 3 85 (2H. d). 7.42 (IH. t). 
7.65 (1H. m). 8.05 (1 H. dd), 8.63 (1 H. t). 8.80 (IH. s). 10.65 
(1H. s) 

65 

LC/MS. t=3 25 min. Molecular ion observed (MH + )=433 
consistent with the molecular formula C,gH, 7 N 4 0 2 F 4 "Cl 



2-(4-Trifluoromethoxy-3-chloro-phenylamino)-4- 
trifluoromethyl-pyrimidine-5-carboxylic acid (tet- 
rahydro-py ran-4-y lmethyl )-amide 

F 



O F F 




In a manner similar to Example 166, 2-chloro-4-trifluo- 
romethyl-pyrimidine-5-carboxylic acid (tetrahydro-pyran-4- 
ylmethyl)-amide (100 mg) and 4-trifluoiomethoxy-3-chlo- 
roaniline (327 mg, ex Lajicaster) afforded the title compound 
(3 35 mg) after purification by trituration with isohexaue. 

NMR (DMSO-d6) 61 . 1 8-1.23 (2H. m), 1 .61 (2H, d). 1 .74 
(IH. m), 3.13 (2H. I), 3.25 (2H. m). 3.85 (2H, d), 7.57 (1 H, d), 
■7.75 (IH, dd). 8.14 (JH. d). 8.63 (IH, t), 8.84 (IH. s). 10.74 
(HLs) 

LC/MS. t=3.51 min. Molecular ion observed (MH*)-499 
consistent with the molecular formula C l9 H 17 N 4 0 3 F 6 J5 CI 

EXAMPLE 217 

2-(4-Cy;ino-3-chloro-phenylamino)-4-trifluorom- 
ethyUpyrimidine-5-carboxylic acid (telrahydro-py- 
ran-4-ylmethyl)-amidc 

F 



O F F 




In a manner similar to Example 166. 2-chloro-4-lnfluo- 
romcthyl-pyrimidinc-5-carboxylic acid (tctrahydro-pyran-4- 
ylmethyl)-amide(100 mg) and 4-cyaao-3-chloroaniline (236 
mg, ex Lancaster) afforded the title compound (8 mg). 
Sample purified by mass directed auto-prep. 

LC/MS. 1=3.51 min. Molecular ion observed (Ml P)=440 
consistent with the molecular formula C 19 H, 7 N 5 O z F/*Cl 

EXAMPLE 218 

2- (4 -T rifluoromclhy 1-3 -fluoro-phcnylaminoM-tn f- 
luoromethyl-pyrimidine-5-carboxylic acid (lelrahy- 
dro-pyran-4-yImethyI)-amide 



F 



O F F F 
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In a manner similar to Example 166. 2-chloro-4-trifluo- 
romethyl-pynmidine-5-carboxylic acid (tetrahydro-pyran-4- 
ylmethyl)-amide (100 mg) and 4-trifluoromethyl-3-fluoroa- 
niline (277 mg, ex ABCR) afforded the title compound (125 
mg) after purification by trituration with isohexane. 

NMR (DMSO-d6) 6 1.16-1.25 (2H. m), 1.61 (2H.d). 1 73 
(1H, m). 3.14 (2H. t). 3.25 (2H. m). 3.85 (2H, d). 7.67 (1 H, d). 
7.75 (1 H, t), 8.02 ( 1 H, d). 8.68 ( 1 H. t), 8.90 (1 H, s). 11.00(1 H. 
s) 

LC/MS. t-3.38 min, Molecular ion observed (MH*)-467 
consistent with the molecular formula C 19 H 17 N 4 0,F 7 

EXAMPLE 219 

2-(4-Cyano-3-chloro-phenylanmio)-4-trifluorom- 
ethyl-pyrimidine-5-carboxylic acid cyclopentylm- 
ethyl -amide 




25 



In a manner similar to Example 166, 2-chloro-4-trifluo- 
rumelhyl-pyrimidine-5-carboxylic acid cyclopeulylmethyla- 
mide (70 mg) and 4-cyano-3-chloroaniline (1 73 mg, ex Lan- 
caster) afforded the title compound (125 mg). Purified by 
chromatography eluting with 1:1 ethyl acetaterhexane. 

NMR (DMSO-d6) 6 1 .20-1 .25 (2H, m). 1.48-1 73 (6H, m). 
2.08 (HI, m), 3.18 (21 1. 1). 7.83 (IH, dd), 7.84 (111, d), 8.24 
(1H, d), 8.66 (1H, t). 8.90 (1H s). 1 1.10 (1H. s) 

I (VMS. t=3 68 min, Molecular ion observed (MrT)=424 
consistent with the molecular formula C 19 H 17 N 5 OF 3 35 Cl 

EXAMPLE 220 

2-(2.4-J)ichloro-phenylamino)-4-trifluommethyl- 
pyrimidine-5-carboxyhc acid (1.1-dioxo-hexahydro- 
1 l 6 -thiopyran-4-yl )-amide 




132 



In a manner similar to Reference Example 1 (c) 2-(2,4- 
Dichlorophenylamino)+trirluoromethyl-pyrimidine-5-car- 
boxylic acid (50 mg) and (l,l-dioxo-tetrahydro-2H-thiopy- 
ran-4-yl)anune hydrochloride (40 mg) (Ref. WO 02/18380) 
afforded the title compound (64 mg). Purified by chroniatog- 
raphv eluting with 2% MeOH/CHXU. 

NMR (DMSO-d6) 6 1 .97 (2H. m), 2.13 (2H. ra), 3. 1 3 (2H, 
m), 3.27 (2H, m), 4.10 (lH.m). 7.47 (1H ; dd), 7.56 (1H. d), 
7.72 (1H. d). 8.67 (1H t), 8.7 (1H. s), 10.05 (1H, s) 



LC/MS, t-3.22 min. Molecular ion observed (MH*)=483 
consistent with the molecular formula C t7 H 15 N 4 0 3 F 3 ' ,5 CI 2 S 

EXAMPLE 221 

2-(2,4-Difluoro-phenylamino)-4-tnfluoromethyl- 
pyrimidinc-5-carboxylic acid cyclohcxylmethyl- 
amide 



15 



20 




30 



35 



40 



In a manner similar to Example 166, 2-chloro-4-trifluo- 
R)meihyl-pyrimidine-5-carboxylic acid cyclohexylmethyl- 
amide (80 mg) and 2.4rdifluoroaniline (160 mg. ex Lan- 
caster) afforded the title compound (77 mg) after purification 
by trituration with isohexane/diethyl ether. 

NMR (DMSO-d6) 6 0.89-0.95 (2H, m ). 1 . 1 5- 1 .20 (3H, m), 
1.46-1 .47 (1H, m), 1.60-1.72 (5H, m), 3.05 (2H. t), 7.10(1 H, 
t), 7.35 ( 1 H, m ), 7 52 ( 1 H, m), 8.53 (1H t) : 8 62 (1 H, s), 1 0.00 
(lH,s) 

LC/MS, 1 3.63 mia Molecular ion observed (MH")~433 
consistent with the molecular formula C l9 H 19 N 4 OF 5 

EXAMPLE 222 

2-(2-Chloro-4-fluoro-phenylamino)-trifiuoromethyl- 
pyrimidine-5-carboxylic acid cyclohexylmethyl- 
amide 



45 




5* 



In a manner similar to Example 166, 2-cliloro-4-lrifluo- 
romethyl-pyrimidine-5-carboxylic acid cyclohexylmethyl- 
60 amide (80 mg) and 2-chloro-4-fluoroaniline (181 mg. ex Lan- 
caster) afforded the title compound (91 mg). 

NMR (DMSO-d6) 6 0.89-0.95 (2H. m ). 1 . 1 5- 1 .20 (3H, m), 
1 .44-1 .46 (1 H, m). 1 .62-1.72 (5H, m), 3.05 (2H. t), 7.27 (1H, 
65 m). 7.55 (2H. m) ; 8.52 (IH t), 8.60 (IH, s). 10 00 (1H, s) 
I.C7MS. t=3.73 min. Molecular ion observed (Ml -l*)=431 
consistent with the molecular formula C l9 H J9 N 4 OF 4 "Cl 
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EXAMPLE 223 EXAMPLE 225 

2-(2,4-Difluoiv»-pheny]aniiiio)-4-trifluorometliyl- 2-(2-Chlora^-bromo-phenylamino)-4-trifluorom- 
pyrimidine-5-carboxylic acid cyclobutyl methyl- ethyl -pyrimidine-5-carboxylic acid cyclohexylm- 

araide 5 ethyl-amide 




In a manner similar to Example 166. 2-chloro-4-trifluo- 
romelhyl-pynmidine-5-carboxylic acid cyclobulylmethyl- 
amide (80 mg) and 2.4-difluoroaniJine (198 mg. cx Lan- 
caster) afforded the title compound (82 mg) after purification 
by trituration with isohexane/diethylether. 

NMR (DMSO-d6) 6 1 .67-2 01 (6H, m). 2.47 (III, m). 3.23 
(2H. l), 7.10 (1 H. t). 7.35 (1H. m). 7 52 (1H. m). 8.53 (1H t). 
8.62 (1H, s). 10.00 (1H, s) 

LC/MS. t=3.40 mm Molecular ion observed (MrT)=386 
consistent with the molecular formula C J7 H 15 N 4 OF 5 

EXAMPLE 224 



3t) 




In a manner similar to Example 166. 2-chJoro-4-trifluo- 
romethyl-pyrimidme-5-carboxylic acid cyclohexylmcthyl- 
amide (80 mg) and 2-chloro-4-bromoaniline (257 mg. ex 
Lancaster) atTorded the title compound (96 mg) after purifi- 
cation by trituration with 2N hydrochloric acid. 

NMR (L)MSO-d6) 6 0.89-0.95 (2H. m). 1 . 1 5- 1 .20 (3H. m), 
1 .44- 1 .46 (1 H. m), 1 .62- 1 .72 (5H. m ), 3.05 (2IL t), 7.52 ( I H, 
d). 7.58 (1 H. dd) 5 7.82 (1 H. d). 8.55 ( 1 H t). 8 63 ( 1 H. s). 1 0.00 
(1H, s) 

LC/MS. 1=3.97 min. Molecular ion observed (MFT)=493 
consistent with the molecular formula 
C 19 H 19 N 4 Ot 3 35 a 81 0r 

35 EXAMPLE 226 



2-(2-Chloro-4-fluoro-phenylamino)-4-trifluorom- 
emyl-pyrimidine-5-carboxylic acid cyclobutylm- 
ethyl-amidc 



2-(2-Fluoro-4-chloro-phenylainino)-4-trifluorom- 
ethyl-pyrimidine-5-carboxyhc acid cyclohexylm- 
elhyl -amide 



O I F 




CJ 



In a manner similar to Example 166, 2-chloro-4-tnfluo- 
romethyl-pyrunidine-5-carboxylic acid cyclobutylmethyl- 
amide (80 mg)and 2-chloro-4-fluoroanil ine( 1 98 mg. ex Lan- 
caster) afforded the title compound (80 mg) after purification 
by trituration with 2N hydrochloric acid. 

NMR (DMSO-d6) 6 1.67-2.00 (6H,m), 2 46 (1H. in). 3 23 
(21 1. 1), 7.27 (111. m). 7.55 (21 1. m). K.52 (III 1). 8.5K (111, s), 
9.90 (I H. s) 

LC/MS. t=3.51 min. Molecular ion observed (MFT)-403 
consistent with the molecular formula C l7 H 15 N 4 OF 4 ^Cl 




In a manner similar to Example 166. 2-chloro-4-trifluo- 
romemyl-pyrimtdine-5-carboxylic acid cyclohexylmethyl- 
amide (80mg)and2-fluoro-4-chloroanihne(l 80 mg. ex Lan- 
caster) afforded the title compound (73 mg) after purification 
60 by trituration with 2N hydrochloric acid 

NMR (DMSO-d6) 6 0.95-0.98 (2H. m). 1. 1 5- 1 .20 (3H, m). 
1 .44-1 46 ( 1 H. m), 1 .66- 1 .72 (5H. m). 3 05 (2H. t). 7.3 1 ( 1 H. 
d), 7.53 (111. dd). 7.60 (II 1.1). 8.55 (lilt). 8.66 (HI. s). 1 0.00 

65 < |H ' S > 

LC/MS, t=3.79 min, Molecular ion observed (MH")=431 
consistent with the molecular formula C l9 H w N 4 OF 4 ,s Cl 
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EXAMPLE 227 



2 -(2 -Chloro-4-bromo-pheny lamino )-4- trifluorom - 
ethyl-pynraidine-5-carboxylic acid cycloburylm- 
ethyl-amide 



136 

EXAMPLE 229 



2-(2-Fluoro-4-bromo-pheny lamino )-4-tnfluorom- 
ethyl-pyriiiiidine-5-carboxylic acid cyclobutylm- 
ethyl-amide 



10 



ci ! 



20 



In a manner similar to Example 166. 2-chJoro-4-trirluo- 
romethyl-pyrimidine-5-carboxylic acid cyclobutylmethyl- 
amide (80 mg) and 2-chloro-4-bromoaniline (281 mg. ex 
Lancaster) afforded the title compound (103 mg) after puri- 
fication by trituration with 2N hydrochloric acid. 

NMR (DMSO-d6) 6 1 .67-2.00 (6H. m), 2.45 (lH,m). 3.23 
(21 1. 1). 7.50 (HI, d). 7.58 (IN. dd). 7.82 (II I. d), 8 53 (Hit). 
8.61 (1H. s), 10.00 (1H. s) 

LC/MS. t=3.77 min. Molecular ion observed (MH*)^465 
consistent with the molecular formula 
C 17 H )S N 4 OFV 5 Cl 81 Br 

EXAMPLE 228 

2-(2-Fluoro-4-chloro-phenylamino)-4-trifluorom- 
ethyl-pynnudine-5-carboxylic acid cyclobutylm- 
ethyl-amide 



In a manner similar to Example 166, 2-chJoro-4-lrifluo- 
mmethyl-pyrimidine-5-carboxylic acid cyclobulylmelhyl- 
amide (80 mg) and2-fluoro-4-bromoaniline (259 mg. ex Lan- 
caster) afforded the title compound (95 mg) after purification 
by trituration with 2N hydrochloric acid. 

NMR (DMSO-d6) 6 1 .67-2.00 (6H, m), 2.45 (111. m), 3.23 
(2H. t), 7.43 (1H, d), 7.54 (1H, t), 7.63 (1H, dd). 8.53 (1H t), 
8.64 (1H, s). J 0.00(1 H, s) 

LC/MS. 1=3.63 min. Molecular ion observed (MFT)=449 
consistent with the molecular formula Ci 7 H 15 N 4 OF 4 81 Br 

EXAMPLE 230 

2-(2-Baimo-4-chloro-phenylamino)-4-trifluorom- 
ethyl dine-5-carboxyIic acid cyclobutylmethyl-amide 



40 



F 




F 



In a manner similar to Example 166, '2-chloro-4-trifluo- 
romelhyl-pynmidine-5-carboxylic acid c>clobulylmelhyl- 
amide (80 mg) and 2-fluoro-4-chloroaniline ( 1 98 mg, ex Lan- 
caster) afforded the title compound (94 mg) after purification 
by trituration with 2N hydrochloric acid. 

NMR (DMSO-d6) 6 1. 67-2.08 (6H. m). 2.45 (1H, m). 3.23 
(2H. t). 7.31 (1H, d), 7.53 (1H. dd), 7.60 (1H. t). 8.53 (1H t). 
8.64 (1H, s), 10.00 (1H, s) 

LC/MS. t=3.59 min. Molecular ion observed (MH')=403 
consistent with the molecular formula C 17 H J5 N 4 0 F/ S C1 



45 



5i'i 




Br 



In a manner similar to Example 166. 2-chloro-4-trifluo- 
romethyI-pyrimidine-5-carboxylic acid cyclobutylmethyl- 
amide (80 mg) and 2- bromo-4-chloro aniline (281 mg. ex 
Lancaster) afforded the title compound (105 mg) after puri- 
6u fication by trituration with 2N hydrochloric acid. 

NMR (DMSO-d6) 6 1 .67-2.08 (6H. m), 2.45 (1H, m). 3.23 
(2H, t), 7.52 (2H. m), 7.85 (1 H. s). 8.53 (1 H t). 8 60 (1 H, s). 
10.00(111, s) 

65 LC/MS, t=3.75 mia Molecular ion observed (MrT )=465 
consistent with the molecular formula 
C l7 H J5 N 4 OF/ 5 Cr i Br 
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EXAMPLE 231 



138 

EXAMPLE 233 



2-(2-Fluoro-4-bromo-phenylamino)-4-trifluorom- 
cthyl-pyrimidine-5-carboxylic acid cyclohexylm- 
ethyl-amide 



2-(2-Chloio-4-fluoro-phenylamino)-4-trifIuoaira- 
ethyi-pyrimidine-5 carboxylic acid (tetrahydro-py- 
ran-4-ylmethyl)-amide 



^ 

O F F 




F 



In a manner similar to Example 166, 2-chloro-4-trifluo- 
romethyl-pynmidine-5 -carboxylic acid cyclohexylmethyl- 
amide (80mg)and 2-nuoro-4-bromo;iniline(236 mg, ex Lan- 
caster) afforded the title compound (96 mg) after purification 
by trituration with 2N hydrochloric acid. 

NMR (DMSO-d6) 6 0.90-0.92 (2H. ra), 1.15-1 20(3H,m). 
1.44-1 .46 (IH. m), 1 .63-1.72 (5H, m). 3.05 (2H. t), 7.44 (1H. 
d). 7.55 (IH. t), 7.64 (1H. dd), 8.55(111 1), 8.66 (1H, s), 10.00 
(1H, s) 

LC/MS. t 3.83 mm, Molecular ion observed (MH + ) 477 
consistent with the molecular formula C 19 H l9 N 4 OF 4 81 Br 

EXAMPLE 232 

2-(2-Fluoro-4-bromo-phejiylamijio)-4-trifluorom- 
ethyl-pyrimidine-5-carboxylic acid (tetrahydro-py- 
ran-4-ylmethyl)-amide 



F 



O F F 




1> 




CI 



20 

In a manner similar to Example 166, 2-chloro-4-trirluo- 
romethyl-pyrimidine-5-carboxylic acid (tetrahydro-pyran-4- 
ylmelhyl)-amide (80 mg) and 2-chloro-4-fluoroanilme (180 
2* jng. ex Lancaster) afforded the title compound (95 mg) after 
purification by trituration with 2N hydrochloric acid. 

NMR (DMSO-d6) 6 1.14-1 23 (2H,m). 1.59 (2H,d), 1.71 
(1 H, m), 3.1 (2H, t), 3.25 (211. m), 3.85 (2H, d), 7.27 (1 I t, m), 
30 7.55 (2H, m), 8.58 (1H. t). 8.61 (1H. s), 10.00 (1H, s) 

IX VMS. t-3.14 mm. Molecular ion observed (Ml l*)-433 
consistent with the molecular formula C 18 H 17 N 4 0 2 F 4 35 C1 

EXAMPLE 234 

242-Chloro-4-bromo-phenylamino)-trifluoromethyl- 
pynmidine-5-carboxylic acid (tetrahydro-pyran-4- 
ylmethyl)-amide 




In a manner similar to Example 166, 2-chloro-4-trifluo- 
romethyl-pyrimidine- 5 -carboxylic acid (tetrahydro-pyran-4- 
ylmethyl)-amide (80 mg) and 2-tluoro-4-bromoaniline (235 
mg. ex Lancaster) afforded the title compound (lOOmg) after 
purification by trituration with 2N hydrochloric acid. 

NMR (DMSO-d6)6 1.16-1.23 (2H, m), I.60(2H.d). 1.71 
(1H, m). 3 1 (2H. t), 3.25 (2H, m). 3.85 (2H. d), 7.43 (1H. d). 
7.55 ( 1 1 1, t), 7.64 (III, dd). 8.60 (III. t), X.65 (III, s), 10. 1 0 
(IH, s) 

LC/MS. t=3.28 min, Molecular ion observed (MrT)=479 
consistent with the molecular formula C jP H, 7 N 4 0 2 F 4 R, Br 



^. In a maimer similar to Example 166, 2-c!u*oro-4-irifluo- 
romethyl-pyrimidine-5-carboxylic acid (tetrahydro-pyran-4- 
y I methyl )-amide (80 mg) and 2-chloro-4-bromoaniline (255 
mg. ex Lancaster) afforded the title compound ( 1 02 mg) after 
purification by trituration with 2N hydrochloric acid. 

so NMR (DMSO-d6) 61.14-1 .23 (2H,m), 1.58 (2H.d). 1.72 
(1 H, m), 3.1 (2H. t). 3.28 (2H, m), 3.84 (2H. d), 7.51 (IH. d), 
7.59 (1H. dd). 7.82 (1H, d), 8.58 (IH. t). 8.63 (IH. s), 10.00 
(HI. s) 

65 LC/MS, t-3.42 min. Molecular ion observed (MH*)-495 
consistent with the molecular formula 
C 1K H 17 N 4 0 2 F^cr'Br 
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EXAMPLE 235 
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EXAMPLE 237 



2-(2-Cliloro-4-cyano-phenylamino)-4-trifluorom- 
ethyl -pyrimidine-5-carboxylic acid(tetrahydro-py- 
ran-4-ylmelhyl)-amide 



2 -( 2 Chloro -4 -cyano pheny lamino )- 4-tri fluorom- 
ethyl-pyrimidine-5-carboxylic acid cyclohexylm- 
ethyl-amide 




10 




In a manner similar to Example 166. 2-chloro-4-trifiuo- 
romethyl-pyrimidine-5-carboxylic acid (tetrahydro-pyran-4- 
ylmethyl)-amide (80 mg) and 2-chloro-4<yanoani1ine (188 
mg. cx Lancaster) afforded the title compound (22 mg). 
Sample purified by mass directed auto-prep. 

NMR (DMSO-d6) 6 1 .14-1 .23 (2H, m), 1.59 (2H, d), 1 .72 
( III, m). 3 1 2 (2H. t), 3.23 (2H, m). 3.85 (2H, d), 7 87 (1 H, d), 
7.92 (1H, dX 8.14 (1H, s), 8 65 (1H, t). 8 75 (1H. s), 10 20 
(1H, s) 

LC/MS. 1—3.1 1 nrin. Molecular ion observed (MH*)~440 
consistent with the molecular formula C l9 Mj 7 N 5 0 2 F 3 35 Cl 



20 

Iu a manner similar to Example 166. 2-chloro-4-trifluo- 
romemyI-pyrimidine-5-carboxylic acid cyclohexylmethyl- 
amide (80mg)and2-chloro-4-cyanoamhne(189 mg. ex I,an- 
25 caster) afforded the title compound ( 1 5 mg). Sample purified 
by mass directed auto-prep. 

NMR (DMSO-d6) 6 0.90 (2H, m) } 1.15-1.23 (3R in). 
1 .44- 1 46 (1H, in). 1 .67- 1 .73 (5H, m), 3 06 (2H. t). 7.87 (1H, 
dd).7.92(lH.d).8.14(lH,d).8 58(lHt),8 74(lH.s).1010 
(1M. s) 

LC/MS, t-3.67 nun, Molecular ion observed (MH*)"438 



.10 



consistent with the molecular formula C 2u Il 19 N 5 OF 3 35 CI 



EXAMPLE 236 



W EXAMPLE 238 



2-(2-Chloro-4-trifluoromethyl-phenylamino)-4-trif- 
luoromcthyl-pyrimidine-5-carboxylic acid (tetrahy- 
dro-pyran-4-ylmethyl)-amide 



2-(2-Bromo-4-chIoro-phenylamino)-4-trifluorom- 
etliyl-pyrimidinc-5-carboxyhc acid cyclohexylm- 
elhyl-amide 




5U 




In a maimer similar to Example 166. 2-chloro-4-trifluo- 
romethyl-pyrimidine-5-carboxylic acid (tetrahydro-pyran-4- 
ylmethyl)-amide (80 mg) and 2-ch!oro-4-trifluoromethyIa- 
niline (241 mg. ex Lancaster) afforded the title compound (48 
mg). Sample purified by mass directed auto-prep. 

NMR (DMSO-d6) 6 1.17-1 .23 (2H, m), 1.59 (2H. d). 1 .72 
(1H, m). 3 12 (211. t), 3.23 (2R m). 3.85 (2H. d). 7.77 (1 H, d) ; 
7.88 (111, d), 7.96 (111, s). K.63 (III. t), K.72 (111, s). 10 15 
(1H, s) 

LC/MS. t=3.47 min. Molecular ion observed (MH*)»483 
consistent with the molecular formula C 19 H )7 N 4 0 2 F 6 "CI 



In a manner similar to Example 166, 2-chJoro-4-trifluo- 
romethyl-pyrimidine-5-carboxylic acid cyclohexylmethyl- 
amide (80 mg) and 2-bromo-4-chloroaniline (257 mg, ex 
Lancaster) afforded the title compound (23 mg) Sample puri - 

6u fied by mass directed auto-prep 

NMR (DMSO-d6) 60.89-0.95 (2H, m). 1 . 1 5- 1 .20 (3H, m). 
1 44-1 46 (1H, m). 1.62-1.72 (5H. m), 6 3 04 (2H, t). 7 52 
(21 1, m), 7.85 (III. d), 8.53 (1 ! 1 1). 8.61 (1 1 1, s), 10.00 (1 1 1, s) 

65 LC/MS. t=3 94 min. Molecular ion observed (MH*)-493 
consistent with the molecular formula 
C ig H )Q N 4 0F/"Cl R, Br 
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EXAMPLE 239 



2-(2-Bromo-4-chIoro-phenylanimo)-4-trifluorom- 
ethyl-pyrimidine-5-carboxylic acid (tetrahydro-py- 
ran-4-ylmethyl )-amide 




In a manner similar to Example 166. 2-chloro-4-trifluo- 
romethyl-pynmidine-5-carboxylic acid (tetrahydro-pyran-4- 
ylmethyl)-amide (80 mg) and 2-bromo-4-chloroaniline (255 
mg, ex Lancaster) afforded the title compound (6 mg). 
Sample purified by mass directed auto-prep. 

NMR (DMSO-d6) 6 1.14-1.23 (2H, m), 1.58 (2H, d), 1.72 
(1 H, m), 3.1 (2H. t), 3.28 (2H, m). 3.84 (2H, d). 7.50 (2H, m), 
7.82 (1H, d), 8 58 (lH.t), 8.63 (HI, s). 10 00(111 s) 

LC/MS. t=3.40 min. Molecular ion observed (MH*)=495 
consistent with the molecular formula 
C 18 H l7 N 4 0 2 F/ s Cl R, Br 

EXAMPLE 240 

2-(3-Bromophenylamino)-4-trifluoromelhyl-pyrimi- 
dinc-5-carboxylic acid cyclopropylmcthyl -amide 




35 



In a manner similar to Reference Example 1 (c) 2-(3- 
bromophenylamino)-4-trifluorometliyl-pyrimidine-5-car- 
boxylic acid (80 mg) and cyclopropylmcthylaminc (19 mg, 
ex Lancaster) afforded the title compound (24 mg). Sample 
purified by mass directed auto-prep. 

NMR (DMSO-d6) 6 0.22 (2H, m), 0.45 (2H. m). 1 .67 (1 H. 
m), 3.13 (2H, t). 7 23 (1H, d). 7 30 ( 1H. t). 7.72 (1H. d). 8.10 
(1H. m). 8.68 (1H, t), 8.80 (1H s). 10.60 (1H, s) 

LC/MS. t-3.49 min. Molecular ion observed (MH*)-41 7 
consistent with the molecular formula C, fi H, 4 N 4 OF, Hl Br 

EXAMPLE 241 

2-(2.4-Dichlorophenylamino)-4-trifluoromethyl- 
pynmidine-5-carboxylic acid cyclopropylmcthyl- 
amide 



45 



50 
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In a manner similar to Reference Example 1 (c) 2-(2.4- 
dichlorophcnyIamino)-4-trifluoromcthyl-pyrimidinc-5-car- 
boxylic acid (80 mg) and eye lopropylmethyla mine (19 mg, 
ex Lancaster) afforded the title compound (58 mg). 

NMR (DMSO-d6) b 0.22 (2H, m), 0.45 (2H, m). 1.67 ( 1 H. 
m). 3.13 (2H. t). 7.23 ( 1 H, d). 7.30 ( 1 H, t). 7 72 ( 1 H. d), 8.10 
(HI. m), 8 68 (111. t) : 8.80 (1 1 1 s), 10.60 (III, s) 

LC/MS, t-3.56 min. Molecular ion observed (MH*)-405 
consistent with the molecular formula C, 6 H I3 N 4 01 ; 3 ? *C1 

EXAMPLE 242 

2-(2.3-Difluorophenylamino)-4-trifluoromethyl-pyri- 
midine-5-carboxylic acid cyclohexylmethyl -amide 



20 




25 



To a solution of 2-chloro-4-trifluoromethyl-pyrimidine-5- 
carboxylic acid cyclohexylmethyl-amide (Example 166a) 
(50 mg) in 1,4-dioxan (1 ml) was added 2.3-difluoroaniline 
(Aldrich)(113 mg) and the mixture was stirred at reflux for 47 
hours using a Radleys Greenhouse Parallel Synthesiser. The 
dioxan was removed using a nitrogen blow down unit. The 
residue was taken up into methanol (0.5 ml) and dimethyl - 
sulfoxide (0.5 ml) and purified using a mass directed auto- 
preparative system to give the title compound (16 mg) 

NMR (Chloroform-d6) 60.94-1 08 (2H, m) 1 .1 5-1 .34 (3H, 
m), 1.5-1.6 (>lH.m & water) 1.65-1.73 (1H, m), 1.73-1.83 
(4H. m), 3 30 (2H. t,). 5.91 (1H, bs) 6.88-6.98 (1H, m) 7.08- 
7.1 (1H. m). 7.66 (1H, bs), 8.16-825 (1H, m), 8.75 (1H. s). 

LC/MS t=3.66 min. [MPT] 415 consistent with the 
molecular formula C, 9 H, 9 F 5 N 4 0 

EXAMPLE 243 

2-(2-Fluoro-3-tnfluorometliyl-phenylamino)-4-lrif- 
luoromeihyI-pyrimidine-5-carboxylic acid cyclo- 
hexylmethyl -amide 




CI 



In a manner similar to Example 242, 2-chloro-4-trifluo- 
60 romethyl-pyrimidine-5-carboxylic acid cyclohexylmethyl- 
amide (Example 166a) (50 mg) in 1,4-dioxan (1 ml) and 
2-fluoro-3-trifluoromediylphenylamine (Aldrich) (156 mg) 
were reacted to give the title compound (1 1 mg) 

NMR (Chloroform-d6) 6 0.94-1 08 (2H, m). 1.15-1.34 
55 (3H, m). 1.55-1.59 (1H, m), 1.65-1.73 (1H. m), 1.73-1.83 
(4H, m), 3.30 (2H. I.). 5.91 (1 H. bs). 7.28-7 37 (2H, m), 7.74 
(111. bs). 8.65-8.73 (1H. m). 8.77-8 80 (1H. m) 
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LC/MS t-3.66 min [Mirj-465 consistent with the 
molecular formula C 20 H, v F 7 N 4 0 

EXAMPLE 244 

2-(2 -Chloro-4- methyl pheny lamino)-4-trifluo rom- 
cmyl-pyrimidinc-5-carboxylic acid cyclohcxylm- 
ethyl-amide 




To a solution of 2-chloro-4-trifluoromethy]-pyrimidine-5- 
carboxylic acid cyclohexylmethyl-amide (Example 166a) 
(50 mg) in 1.4-dioxan (I ml) was added 2-chloro-4-meth- 
ylphcnylaminc (Aldrich) (1 09 mg) the mixture was stirred at 
reflux for 24 hours using a Radleys Greenhouse Parallel Syn- 
thesiser The dioxan was removed using a nitrogen blow down 
unit The residue was taken up into methanol (0.5 ml) and 
dimethylsulfoxide (0.5 ml) and purified using mass directed 
auto-preparative system to give the title compound) (24 mg) 

NMR (Methanol-d6) o 1 50-1.60 (2H, m), 1 70-1.89 (3H, 
m), 2.06-215 (1H, m). 2 2-2.26 (111. m). 2.27-2.38 (4H, m). 
2.88 (3H, s). 3.71 (2H.d). 7.68 (1H, d), 7.85 (1 H, s), 8 31 (1 H. 
d). 9.10 (IH, s). 

LC/MS 1=3.81 min, [MH*]=427 consistent with the 
molecular formula C 2n H 2 / 5 CIF,N 4 0 

EXAMPLE 245 

2-(4-Chloro-3-melhoxyphenylaniino)-4-lrifluorom- 
ethyl-pyrimidine-5-carboxylic acid cyclohexylm- 
ethyl-amidc 




In a manner similar lo Example 243, 2-chlono-4-trifluo- 
romemyl-pyrimidine-5 -carboxylic acid cyclohexylmethyl- 
amide (Example 166a) (50 mg) in 1,4-dioxan (1 ml) and 
4-chloro-3-methoxy-phenylamine (Wychem) (122 mg) were 
reacted to give the title compound (33 mg) 

NMR Methanol-d6) 6 0.95-1.06 (2H, ra), 1.20-1 34 (3H, 
m), L55-I.64(1H. m). 1.65-171 (lH,m). 1.72-1.85(411. m). 
3.19 (2H, d). 3.90 (3H. s). 7.18 (1H, dd), 7.27 (IH, d). 7.80 
(lH.bs).8.64(lH.s). 

LC/MS t=3 79 min. [MH*] 443 consistent with the 
molecular formula C^H^^CIF^^O, 
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EXAMPLE 246 

2-(5-Chloro-2-methylphenylamino)-4-trifluorom- 
ethyl-pyrimidine-5-carboxyhc acid cyclohexylm- 
ethyl-amide 



10 



15 




In a manner similar to Example 243. 2-chloro-4-trifluo- 
romethyl-pyrimidine-5-carboxylic acid cyclohexylmethyl- 
amide (Example 166a) (50 mg) in L4-ioxan (1 ml) and 
5-chloro-2-methyl aniline (Aldnch) ( ? 1 0 mg) were reacted to 
give the title compound (36 mg) 

NMR (MethanoU16) 6 1.47-1.59 (2H, m), 1.72-1.89 (311. 
m). 2.05-2.18 (IH, ra) 2.19-2.25 (JH, m), 2.31 (4H. t), 2.79 
(3H,s),3.71(2H,d).7.76(lH.dd).7.76(lH.d) : 8.17(lH.d). 
9 09(1H, s) 

LC/MS t=3.77 min [MH + ]=427 consistent with the 
molecular formula C 20 H 22 35 C1F,N 4 0 

EXAMPLE 247 

2-(3-Chloro-4-t]uoro-phenylamino)-4-trirluorom- 
ethyl-pyrimidine-5-carboxylic acid cyclopentylm- 
ethyl-amide 




2 -Chloro-4 -trifliioromethyl-pyrimidinc-5-carboxylic acid 
cyclopentylmethyl-amide ( 1 1 6 mg Example 1 83a), 3-chloro- 
4-fluoroaniline (ex- Aldrich. 275 rag), and 1 .4-dioxan ( 1 .2 ml ) 
were stirred at 100° C. under nitrogen for 6 h. The cooled 
reaction mixture was evaporated in vacuo, treated with ethyl 
acetate (5 ml), washed with aqueous 2M hydrochloric acid 
(2x3 ml), followed by brine, ajid dried (Na 2 S0 4 ). Hie solu- 
tion was evaporated in vacuo to give the title compound (104 
mg). 

NMR 6 (DMSO-d6)l 15-1 32 (2H : m), 1.46-1.66 (4H.m) 
1.66-1 78(2H,m),2 1 (lH,q), 3.17 (2H,1). 7 4 (IH. t). 7.63- 
7.7 (111. m), 8.05(111. dd). 8.61 (III, t). 8.79 (111, s), 10.6 
<lH,s). 

LC/MS 1=3.7 mm. Molecular ion observed [MH+]=417 
cunsislenl with the molecular formula C l8 H u F 4 N 4 0. 
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EXAMPLE 248 EXAMPLE 250 



2-(3^hloro-2-fluoro-phenylamino)-4-trifluorom- 
ethyl-pyriniidine-5-carboxylic acid cyclopenrylm- 
ethyl-amide 

F 

F 

In a manner similar to Example 247, 3-chIoro-2-fluoroa- 
niline (ex-Acros, 275 mg) was reacted for 18 h, worked up 
analogously, then stirred m isohexane (6 ml), and filtered off 
to give the title compound (82 mg). 

NMR 6 (CDCU) 1.2-1.34 (2IL m), 1.55-1.76 (>4H. 
m+H 2 0), 1.78-1.89(2H,m).2.16(lH,q), 3.41 (lH,t),5.83- 
5.95 (III. brt). 7.1-7.18 (2H, m), 7.28 (1H. s). 7.66 (1H. brs). 
8.3-8.4 (lH.m). 8.75 (1H, s) 

LC/MS t-3.7 nun, Molecular ion observed [MrT] 417 
consistent with the molecular formula C J8 H 17 C1F 4 N 4 0 

EXAMPLE 249 

2-(2-Chloro-5-fluoro-phenylamino)-4-trifluoroni- 
ethyl-pyrimidine-5-carboxyhc acid cyclopentylm- 
ethyl-arnide 



F 



F F F O 




CI 



2-CliIoro-4-trifluoromcthyl-pyrimidine-5-carboxylic acid 
cyclopenlylmeihyl -amide (1 00 mg Example 1 83a). 2-chloro- 
5-fluoroaniline (ex-Fluorochem. 237 mg), and 1.4-dioxan (1 
ml) were stirred at 100°C. under nitrogen ior 18 h The coo led 
reaction mixture was evaporated in vacuo, treated with ethyl 
acetate (5 ml), washed with aqueous 2M hydrochloric acid 
(2x3 ml), followed by water (2x3 ml), and dned (Na 2 S0 4 ). 
The solution was evaporated in vacuo and the residue purified 
by mass directed auto-preparative purification to give the title 
compound (35 mg). 

NMR o (COO,) 1.2-1.35 (2H, m). 1.53-1.76 (>4H. 
m+II 2 0), 1.78-1 90(2H.m),2 17 (1H. q). 3.41 (2H.dd).5.9 
(1H. brt). 7.0-7.11 (2H, m). 7 65-7.7 (1H, m) 8.56 (1H, dd). 
8.79 (1H. s). 

LC/MS t=3.67 min. Molecular ion observed [MM*] 417 
consistent with the molecular formula C 18 H 17 C1 F 4 N 4 0. 



2-(3.4-Dichlorophenylamino)-4-trifluoromethylpyn- 
midine-5-carboxylic acid (tetrahydro-pyran-4-ylm- 
5 ethyl)-amide 

F 



O F F 



Hi 




15 In a manner similar to Reference Example 1(c) 2-(3.4- 
dichlorophenylamino)-4-trifluoromethyl-pyrimiduie-5-car- 
boxylic acid (30 mg) and 4-anunomcthyllclrahydropyran (20 
mg, ex Combi Blocks) afforded the title compound (38 mg). 
NMR (DMSO-d6)o 1.18-1.25 (21 1, m). 1.62 (21 1, d), 1 74 

20 (lH,m),3.1 (2H, t). 3.25 (2H.m), 3.85 (2H,d), 7.60 (lH.t), 
7.69 (1H, ra). 8.16 (Hi dd). 8 64 (111, t), 8.84 (111, s), 10.70 
(lH.s) 

LC/MS, t=3.45 min. Molecular ion observed (MFT)=449 
consistent with the molecular formula C 18 H 17 N 4 0 2 35 C1 2 F 3 

25 

EXAMPLE 251 

2-(Phenylamino)-4-trifluoromethyl-pyriniidine-5- 
carboxyhc acid cyclopentyl methyl-amide 



In a manner similar to Reference Example 1 (c). 2-(Phe- 
40 nylamino)-4-trifluoromethyl-pyrimidine-5-carboxylic acid 
(30 mg) and cyclopcntylmethylamine hydrochloride (21 mg) 
afforded the title compound (32 mg) alter purification by 
trituration with diethyl ether 

NMR (DMSO-d6) o 1 .20- 1 .25 (2H, m). 1 .48- 1 .72 (6H. m). 
45 2.07 (1H, m). 3.13 (2H, t), 7 04 (1H. t), 7.34 (211, t), 7 74 (2H. 
d). 8.58 ( I H. t). 8 70 ( 1 H s), 1 0 35 ( 1 H, s) 

LC/MS. t-3.52 min. Molecular ion observed (MH*)-365 
consistent with the molecular formula C, g H, 9 N 4 OF 3 

su EXAMPLE 252 

2-(2-Fluoro-3-trifluoromethyl-phenylaminoH-trif- 
luoromelhyl-pyrimidine-5-carboxyIic acid cyclobu- 
tylmcthyl-amidc 

55 

F 



60 




65 

2-ChIortv4-tnfiuoromclhyl-pyrimidin-5-carboxylic acid 
cyclobulylmethyl -amide (200 mg) in 2-nuoro-3-irifluorom- 
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ethyl)aniline (0.5 ml) was heated at 180° C. under microwave 
irradiation for 30 minutes. J he residue was dissolved in 
dichloromethane and purified over silica gel (Merck 9385) 
using the Biotage Horizon system eluting with 10% ethylac- 
etate/isohexane to 100% ethyl acetate gradient to afford the 
title compound. 

NMR (CIX1 3 ) M.70-1 XI (211. m). 1.86-2.00 (211. m), 
2.07-2.17 (2H. m), 2.51-2.65 (1H. m), 3.48 (2H. dd), 5.78- 
5.86 (1H, m), 7.25-7.36 (2H, m), 7 70-7 76(1H, bs), 8.64- 
8.72 (lH.m). 8.75 8.79(111 s) 

LC/MS. t=3.64 min. Molecular ion observed (MH>437 
consistent with the molecular formula C l8 l l 15 r 7 N 4 () 

EXAMPLE 253 

2-(2-Melhyl-4-chloro-phcnylamiuo)-4-trifluorom- 
ethyl-pyrimidine-5-carboxylic acid cyclobutylm- 
ethyl-amide 



CH, 



30 



To a solution of 2-chloro-4-lrifluoromelhyl-pyrimidin-5- 
carboxylic acid cyclobutylmcthyl -amide (50 mg) in 1.4-di- 
oxan (1 .0 ml) was added 2-methyl-4-chIoroaniline (1 20 mg) 
and the solution heated at 1 80 f ' C. under microwave irrdiation 
for 30x2 minutes. The residue was dissolved in 1:1 DMSO: 
methanol (11.0 ml) and purified by Mass Directed Auto- 
Purification to afford the title compound (36 mg). 

NMR (CDCU) 6 1.79-1.80 (2H. m), 1 85-1.99 (2H. m). 
2.05-2.16 (2H, m). 2.25-2.63 91 H. m), 5.74-5.83 (1H. m), 
7.15 (1H, bs). 7.2-7.78 (2H. m), 7.81 (JH. d), 8.66 (1H, s) 

LC/MS. 1-3.6 min. Molecular ion observed (MH*)=398 
consistent with the molecular formula C 18 H, 8 C1 P\N 4 0 

EXAMPLE 254 

2-(2-rrifluoromethyl-4-bromo-phcnylamino)-4-tnf- 
luoromethyl-pyrimidine-5-carboxylic acid (tetrahy- 
dro-py ran-4-ylmethyl )-amide 



35 
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15 



under microwave irradiation for 20 minutes. The sample was 
purified by mass directed auto-purification to afford the title 
compound (21 mg). 

NMR (DMSO-d6) 8 1 . 1 5-1 .23 (2H, m). 1 .57 (2H. d), 1 .60 
(1H, m). 3.09 (2H. t). 3.26 (2H. t), 3.84 (2H. d). 7.51 (1H, d), 
7.95 (2H. m), 8.58 (2H, s,t). 10.00 (1 H, s) 

LC/MS. t=3 41 min. Molecular ion observed (MLT)=529 
consistent with the molecular formula C J9 H 17 N 4 0,F 6 8, Br 

EXAMPLE 255 

2-(3-(:hlorophenylamino)-4-trifiuoromethyl-pyrimj- 
dine-5-carboxylic acid (tetrahydrothiopyran-4-ylm- 
cthyl)amide 

a) 4^Aminomethyl)tetrahydrothiopyran 



20 




A solution of borane-telrahydrofuran complex (1 M in tet- 
ra hydro furan, 11 ml) was added over 5 minutes to a solution 
of tetraltydro-2H-thiopyran-4-carbonitrile (1 27 g) [Heim- 
gartuer et al. Helv. Chim Acta 80(5), 1528 (1997)] in dry 
tetrahydro furan (5 ml) under nitrogen at room temperature. 
The solution was heated at reflux overnight, then cooled to 
20° C. Methanol-(15 ml) was added dropwise keeping the 
temperature below 25° C, then the mixture was cooled to 0° 
C. and dry hydrogen chloride was bubbled through for 15 
m ins. The resulting mixture was heated at reflux for 1 .5 hours, 
evaporated and the residue re-evaporated twice from metha- 
nol. Ether (30 ml) was added giving a white oily solid. The 
ether was decanted and the residue was dissolved in water (30 
ml) and extracted with dichloromethane (2x30 ml). The 
remaining aqueous was made strongly basic with sodium 
hydroxide and extracted with dichloromethane (2x30 ml) 
The combined extracts were dried over potass nun carbonate 
and evaporated to give the title compound (390 mg) 

NMR (I )MSO) ft 1 .2 (51 1. m). 2 0 (21 1, m), 2.36 (2! I. m). 
2.55 (4H, in). 

b) 2 -(3 Chlorophenylamino)-4-trifluoromethyl-pyri- 
midine-5-carboxylic acid (tetrahydrothiopyran-4- 
ylinethyl)amide 




60 



2-Chloro-4-tri fluoromethy 1 -py rimidin-5 -carboxylic acid 
(tctrahydro-pyran-4-ylmcthyl)-amide (80 mg) in 2 -tri fluo- 
romethy 1-4 -bromoani line (0.5 ml) was heated at 190° C. 



65 



In a manner similar to Reference Example lb) 2-(3-chlo- 
rophenylamino)-4-trifluoromethylpyrimidine-5-carboxylic 
acid (95 mg) and 4-ammomethyl)tetrahydrothjopyran (79 
mg) (above) gave the title compound (92 mg). 

NMR(DMSO-d6)6 1.26 (2H, in). 1.55 (1H, m). 2.01 (2H, 
m).2.60(4H.m).3.10(2H.t),7.09(lH.m).7 37(lH.t). 7.65 
( 1 H. m). 7.96 ( 1 H. m). 8.63 (1H. I). 8.81 (1 H, s). 1 0.6 ( 1 I I. s). 
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LC/MS CFl 11437. t-3.61 min. Molecular ion observed 
(MU*)--431 consistent with the molecular formula 
C 18 H 18 35 ClF,N 4 OS 

EXAMPLE 256 

2-(2.4-Dichlorophenylajnino)-4-trifluoromelhyl- 
pyrimidine-5-carboxylic acid (tetrahydrothiopyran- 
4-ylmethyl)amide 



F^ F 




In a manner similar to Reference Example lb) 2-(2,4- 
dichlorophenylamino)-4-tritluoromethyl-pynmidine-5-car- 
boxylic acid (106 mg) and 4-(aminomethyl)tetrahydrothi- 
opyran (79 mg) (Example 255a) gave the title compound (82 
mg). 

NMR (DMSO-d6) 6 1 .27 (2H. m), 1.55(1 H, m). 2.00 (2H, 
mj, 2.59 (4H. m). 3 .08 (2H. t), 7.47 ( 1 H. m). 7.57 ( 1 H. d), 7.72 
(1H, m). 8.59 (1H, t). 8.64 (1H. s). 10.0 (1H, s). 

LC/MS CFl 11493, t-3.70 min. Molecular ion observed 
(M1T)=465 consistent with the molecular formula 
C^H./'CUF^OS 

EXAMPLE 263 

2-(3-ChlorophenylamLno)-4-trifluoromethyl-pyrimi- 
dine-5-carboxylic acid (2-oxo-propyl)-amide 
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EXAMPLE 264 

2-(3-Chlorophenylamino)-4-trifluoromelhylpyrimi- 
dine-5-carboxylic acid (dioxo-hexabydro- 1 l 6 -thiopy- 
s ran-4-ylmethyl)-amide 



r 




2-(3-CWorophenylamino)-4-trifluoromethylpyrimidine- 
2fi 5-carboxylic acid ( t el rahydro-tluopyran-4-ylmethyl)- amide 
(Example 255) (82 mg) was dissolved in dichloromethane (1 5 
ml) and cooled in an ice balh. A solution of 3-chIoroperben- 
zoic acid (95 mg; Lancaster 50-56%) in dichloromcthanc (5 
mi) was added dropwise over 5 mins. The resulting solution 
2? was stirred at room temp for 2 hrs then a saturated solution of 
sodium sulphite (10 ml) was added and the mixture was 
stirred for 15 mins. Dichloromethane (20 ml), saturated 
sodium bicarbonate solution (20 ml) and water (30 ml) were 
added, separated and the organics were washed with water 
30 (2x30 ml), dried over magnesium sulphate and evaporated to 
an oil. Purification by chromatography on silica gel (dichlo- 
romethane/methanol 101) gave the title compound (17 mg). 

LC/MS t=3.09 min, Molecular ion observed (MH*)=463 
consistent with the molecular formula C, 8 H, 8 35 CI F 3 N 4 0 3 S 

HXAMPLH265 

2-(2.4-Dichlorophenylamino>4-trifluoromethylpyn- 
midinc-5-carboxylic acid (dioxo-hexahydro- ll 6 -thi- 
40 opyran-4-ylmethyl)-araide 



To a stirred solution of 2-(3-chloro-phenylamino)-trifluo- 
romethyl-pyrimidine-5-carboxylic acid (2 -hydroxy -propyl )- 
amide (200 mg) in dimcthylsulfoxide (6.0 ml) and tricthy- 
lamine (324 mg) at 0° C. was added a solution of sulphur 
trioxidc-pyridinc complex (250 mg) in dimcthylsulfoxide 
(6.0 ml). This was allowed to warm to room temperature and 
after 2 hours the mixture was diluted with dichloromethane 
and washed twice with 0 IN hydrochloric acid. The organic 
layer was dried (Na 2 S0 4 ) and evaporated. The sample was 
purified by mass directed auto-purification to afford the title 
compound (91 mg). 

NMR (DMSO-d6) 6 2 15 (3H, s), 4.13 (2H. d). 7.10 (JH. 
d), 7.36 (1H. t), 7.67 (1H. d). 7.96 (1H, s), 8.84 (1H, s), 8.94 
(III t). 10.55 (IH.s) 

LC/MS. t=3.18 min. Molecular ion observed (MH*)=373 
consistent with the molecular formula C i5 H 12 N 4 0 2 F, 3, Cl 




In a similar manner to Example 264, 2-(2.4-dichlorophe- 
55 nylamino)-4-trifluoromethylpyrimidiue-5-carboxylic acid 
(tetrahydro-thiopyran-4-yhnethyI)-amide (Example 256) (72 
mg) and 3-chloroperbenzoic acid (146 mg) gave the title 
compound (63 mg) 

LC/MS t-3.21 min. Molecular ion observed (MrT)-497 
60 consistent u ilh the molecular formula C , S H, 7 "C1 2 F 3 N 4 0,S 

EXAMPLE 266 
Preparation of Nanomilled Compound 

65 

2.5 g of compound of example 176 was weighed into a 10 
ml centrifuge lube. 25 ml of 0.3 mm yttrium zirconium (YTZ) 
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ceramic milling beads (Manufacturer: Tosoh. Japan: Sup- 
plier: Glen Creston Ltd, batch no. 5280130030)") was 
weighed into a 50 ml milling pot. 22.5 ml of aqueous 1.5% 
HPMC was measured with a measuring cylinder into a 1 00 ml 
beaker. This solution was homogenised for 3 seconds with an 
Ultra Turrax T25 homogeiuser. Approximately 200 ingof the 
2.5 g of the compound was added to the HPMC solution and 
homogenised at the lowest speed setting until the powder was 
wened. Tliis was repeated until all the compound had been 
added. The speed of the homogeniser was then increased to 
maximum and the suspension was homogenised for a further 
3 minutes. This suspension was allowed to stand for 30 min- 
utes in order to allow some of the foam to disperse. 'I lie 
suspension was then poured into the 50 ml pot containing the 
YTZ milling beads, stirring to release any trapped air. The lid 
to the pot was then fitted and the pot sealed with some Nesco 
film. 1 his procedure was repeated for a second 50 ml nanom- 
illing pot and both pots were placed on a Ketsch mill and 
milled for a total of 8 hours. 

The milling pots were removed from the Retsch mill and 
left to cool and for the foam to disperse overnight. In the 
morning the suspension and bead mixture was passed through 
a 200fi, 40 mm diameter screen. The contents from each 50 ml 
pot was washed with aqueous 1 .5% HPMC: 10% of the origi- 
nal suspension volume (i.e. 2.5 ml). The suspension from the 
2 pots was combined to make 1 batch. The suspension 
obtained from the method above was named the concentrate. 

A sample of the concentrate was diluted 1 in 4 with aque- 
ous 1.5% HPMC to give a nominal concentration of 25 
rug/ml. This first dilution was assayed by HPLC. The con- 
centration of the concentrate was calculated to be 91.21 
mg/ml. 

HPLC Conditions 

Column: Symmetry C 18 5u3.9xl 50 mm column; flow rate 
1 .0 ml/nun; colunm temp 40° C : UV detection at 280 run. 

Mobile phase gradient: A: water+0. 1% trifluoro acetic acid 
(TFA) 

B: acetonitrile4.0.1%TFA 



TABLE A 





HPLC aradient 




Time (min ) 


A|°o) 


B<%) 


u 


9l> 


to 


15 


10 


9U 


20 


in 


9u 


20 1 


90 


10 


30 


90 


10 



A particle size analysis was carried out on the 1 .ecotrac 
laser particle size analyser. The results are shown in Table B 
along with the results from the starting material for compari- 
son: 

TAHITI B 

Panicle Size Analysis. 

Pre-nanomiHing Post-nanomillmp 

5iV»/ 0 95^0 50°* 95% 

Compound percentile (g> percentile (u) percentile (u) percentile (u) 

Example 176 13 15 08 7 «» 33 178 
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A dilution of nominally 15.0 mg/ml was prepared using 
21 36 ml of the concentrate and (100-20.34)ml=83.64 ml of 
diluent (aqueous 1.5% HPMC). 

Compounds of Examples 19, 34. 194, 217, 228, 247 were 
5 nanomilled on a 1 g scale using the process described above 
and the particle size analysed pre and post nanomilling. The 
results are given in Table C. 

TABLE C 



Pie-nanomilhng Post-nanomillmg 





50% 


95% 


50°p 


95% 


Compound 


percentile <p.' percentile (u) percentile (u) 


percentile <u) 


E\ 247 


13 2 


68 7 


U64 


2 53 


Ex 217 


S 70 


34 9 


0 34 


1 30 


E\ 19 


5 22 


25 5 


i'i40 


1 40 




4.65 


47 1 


044 


1 69 




6.78 


33 7 


0 56 


1 97 




10 46 


32 7 


O 18 


0 56 



ronnulations for pharmaceutical use incorporating com- 
pounds of the present invention either pre or post nanomi lling 
can be prepared in various lomis and with numerous excipi- 
ents. Examples of such formulations are given below. 

EXAMPLE 267 

Inhalant Formulation 

30 A compound of formula (1 ) or a pharmaceutical ly accept- 
able derivative thereof, (1 mg to 100 mg) is aerosolized from 
a metered dose inhaler to deliver the desired amount of drug 
per use. 

EXAMPLE 268 
Tablet Formulation 



Tablets/Ingredients Per Tablet 



1 Active ingredient 4U mg 
(Compound of formula (Ij or 
pharmaceuticallv acceptable derivative) 

45 2 Corn Sl.irch 20 mg 

Alginic acid 20 mg 

4 Sodium Alginate 20 mg 

5 Mg stearate 1 3 mg 



So Procedure for Tablet Formulation: 

Ingredients 1. 2. 1 and 4 are blended in a suitable mixer/ 
blender. Sufficient water is added portion-wise to the blend 
with carelul mixing after each addition until the mass is of a 
consistency to permit its conversion to wet granules. The wet 

55 mass is converted to granules by passing it through an oscil- 
lating granulator using a No. 8 mesh (2.38 mm) screen The 
wet granules are then dried in an oven at 1 40° F (60° C ) until 
dry The dry granulesare lubricated widi ingredient No. 5. and 
the lubricated granules are compressed on a suitable tablet 

61 ' press. 

EXAMPLE 269 
Parenteral Formulation 

65 

A pharmaceutical composition for parenteral administra- 
tion is prepared by dissolving an appropriate amount of a 
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compound of formula (I) in polyethylene glycol with heating. 
This solution is then diluted with water for injections Ph liur 
(to 100 ml). The solution is then rendered sterile by filtration 
through a 0.22 micron membrane filter and sealed in stenle 
containers. 

i he invention claimed is: 

1 . 2-(2,4-Dichlorophenylamino)-4-trifluoromethylpyrimi- 
dine-5-carboxylic acid (tetrahydropyran-4-ylmethyl)-amide 
or a pharmaceutically acceptable salt thereof. 

2. The compound as claimed in claim 1 in nanoparticulatc 
form. 

3. 2-(2,4-Dichlorophenylamino)-4-tnfluoromethylpyrimi- 
dine-5-carboxyIic acid (tetrahydropyran-4-ylmethyl)-amide. 

4. The compound as claimed in claim 3 in nanoparticulate 
form. 

5 A pharmaceutical composition comprising 2-(2.4- 
dichlorophenylamino)-4-trifluoromethylpyrimidine-5-car- 
boxylic acid (tetrahydropyran-4-yl methyl)- amide or a phar- 
maceutically acceptable salt thereof 

6. The pharmaceutical composition as claimed in claim 5 
further comprising a pharmaceutical carrier or diluent 
thereof. 

7. The pharmaceutical composition as claimed in claim 6. 
further comprising a second therapeutic agent. 

8. The pharmaceutical composition as claimed in claim 5 
wherein the compound is in nanoparticulate form. 

9. Hie pharmaceutical composition as claimed in claim 8 
further comprising a pharmaceutical carrier or diluent 
thereof 

10. A pharmaceutical composition comprising 2 -(2,4- 
dichlorophcnylarnino)-4-trifluoromethylpyrimidine-5 -car- 
boxy lie acid (tetrahydropyran-4-ylmethyI)-amide. 
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11. The pharmaceutical composition as claimed in claim 
10 further comprising a pharmaceutical earner or diluent 
thereof. 

12 The pharmaceutical composition as claimed in claim 
5 11 further comprising a second therapeutic agent. 

13. The pharmaceutical composition as claimed in claim 
10 wherein the compound is in nanoparticulate form. 
14 The pharmaceutical composition as claimed in claim 

13 further comprising a pharmaceutical earner or diluent 
to thereof. 

15. The pharmaceutical composition as claimed in claim 

14 further comprising a second therapeutic agent. 

16. A method of treating a human or animal subject suffer- 
ing from pain selected from the group consisting of inflam- 

15 matory pain, visceral pain, cancer pain, neuropathic pain, 
post operative pain, acute pain, rheumatoid arthritic pain, and 
osteoarthritic pain, which comprises administering to said 
subject a therapeutically effective amount of 2-(2,4-dichlo- 
rophenylamino)-4-tnfluoromethylpyrimidine-5-carboxylic 

20 acid (tetrahydropyran-4-ylmethyl)-amide or a pharmaceuti- 
cally acceptable salt thereof. 

17 The method claimed claim 16 wherein the condition is 
osteoarthritic pain 

18. A method of treating a human or animal subject sufifer- 

25 ing from an inflammatory bowel disease which comprises 
administering to said subject a therapeutically effective 
amount of 2-(2,4-dichlorophenylamino)-4-trifluorometh- 
ylpyrimidine-5-carboxylic acid (tetrahydropyran-4-ylm- 
ethyl)-amide or a pharmaceutical ly acceptable salt thereof. 

in 19. The method as claimed claim 18 wherein the inflam- 
matory bowel disease is selected from the group consisting of 
Crohn's disease and ulcerative colitis. 

***** 
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